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‘ but he's working far gou 

This man is hard to please. Nothing short of optimum accurary and 
conformity to specifications satisfies him. We like it that way. and arc 
glad we have many more people in the Inspection Departments here 
at Foote Bros, just like him. 

Meticulous and exhaustive inspection is an important part of 
our production processes. It must be, hecatisc quantity production 
of precision gearing and actuating mechanisms for the aviation 
industry is our business. 

It is men like those who work for you, and, in a very real sense, 
are the guardians of the Foote Bros, reputation for producing the 
finest coniponenls and as-semblies of their type. 

Another reason to come to Foote Bros, first, when it comes to 
aircraft power transmission, actuation, or gearing. 



POOTE BROS. SEAR AND MACHINE CORPORATION 

4563 Soulh Western Boulevard, Chicago 9, Illinois 


FQDTE BROS. 



Propjet with shortfield capabilities 

— bralces by Goodyearl 


Tri-Metollie Brakes stop F-27 on 3,000-foot Airstrips 
In the F-27. being produced by Fairchild Engine and 
Airplane Corporation, short-and medium-range operators 



A good bit of the credit for enabling such a performer as 
the F-27 to use airstrips as short as 3.000 feel goes to its 
Tri-Metallic disc brakes. 

Developed by Goodyear Aviation Products - which also 
supplied the long roll life, lightweight wheefs for the air- 
craft— this new braking principle combines disc-brake 
efficiency with a new metallic lining material, 

Requiring 200 fewer parts than comparable brakes, giving 
up to 50% increase in heat absorption per pound of brake 
weight, and needing no adjustment of any kind through the 


full life of the brake linings-the pneumatically operated 
Tri-Metallic Brake by Goodyear is the simple, dependable 
answer to aircraft design problems where speed, space and 
weight are critical factors. 

WRITE-RICHT NOW-for information on the brake that 
stops the hot one.s. the big ones, the shortfield aircraft 
you're going to build! Address: Goodyear. Aviation 
Products Division, Akron 16, Ohioj or Los Angeles 54, 
California. 






SMOOTH CONTOURS 
no sharp edges or 
corners, inside or out: 
molded in one piece. 
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HEAT’S ON... 

and ready to scramble ! 


altitude at a moment's notice . 
reliable Herman Nelson MC-I 




To speed production and on*time deliserj. the 
MC-I Heat Exchanger is fabricated with special 
tools, custom designed and built by Lavelle. 
During a five-year period, frequent review of 
processing and tooling has enabled Lavelle to 
improve quality . . . ki'/Houi increasing cost to 
customer, despite rising labor and material costs. 

For components requiring precision fabrication, 
quality workmanship, dependable delivery ... at 
reasonable cost . . , contact Lavelle, 

irvi Aurr Jeycriiiiig T.aiWie'* sfrrievs in dtfai 
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In ever-greacer use as Viscount operations expand, 
Thompson Extra-Landings Retreads with the 
patented slotted design provide the strongest 
evidence of superior balance, long wear and de- 
pendability.. -the ditea result of Thompson’s i 

advanced development and manufacturing I 
technique. Other turbo-prop and jet airliners I 
will use the revolutionary new Thompson 
Jet-Tred with exclusive safety features developed 
especially for high speed take-offs and landings. 



Can you use . . . 

switches triggered 
by speed 








A-286 alloy ring for a finger of flame 
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TEMPERATURE’S 






AMERICAN AIRLINES FLEET NOW 100^° EQUIPPED WITH 
BENDIX IGNITION ANALYZERS! 



Wc aio vi-r>- pi-oud lliat Amciiian 
AirliiK-s lias diost-n the- Bendix* Igni- 
tion Aiial\a.'i' as ihr sumdaid tiiuip- 

On AnHiiian's foiir-cngiiiD ainraft 
till' aiuilyzcr is pcnnantntly iii'-talkd 
3.1 airborne Two-engine 

aiivraft aiv pivpaii'd for |xirtable- 
•liihome analyzer usage. 


American Airlines lias used the 
Bendix Ignition Analyzer for ejuite 
some time. The dcci'ion to prepare 
the entire fleet of aircraft for use; with 
this analyzer was made after long 
usage had shown this to be the most 
'uitable ei|uipinent for Anieiican’s 

Major airlines, military sers'ic'es, 
and corporate aircraft operators have 
found the Bendix Ignition Analyzer 
to bo a vita! and almost indispensable 
piece of equipment to irduee costs 


by improsing maintenance and opi-r- 
aiing effieicney. The analyzer plays 
an imporlam role in reducing en 
route and turn-around delays, ilius 

satisfaction. 

Tlio Bendix Ignition .Analvzor is a 
sound investment that will pay for 
itself within a sliort period. We ss'ould 
be pleased to provide comjjlete infor- 
mation as to tile most contenient and 
economical analyzer installation for 
your aircraft. rw.ct..,. 


Scintilla Division 






Future jets Tvill be flying higher and faster than any 
now in tlie sky. This new generation of jets will use 
radically new products now in the development stage 
at Ex-Cell-0— luiilders of actuators, valves, fuel nozzles, 
blades, rotors, fuel controls, parts and assemblies. 


Bxcm 
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MAN ANO MISSILES FLY HI(5H£R, FASTER ANO SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0 





50,000 FEET UP- 


with feet still on the ground 



NUCLEAR PRODUCTS - ERCO DIVISION, QCr INDUSTRIES INC.. RIVERDALE. MARYLAND 
AMERICAN CAR AND FOUNDRY • AVION • CARTER CARBURETOR • SHIPPERS' CAR LINE • W-K M • ADVANCED PRODUCTS 



modern laboratory techniques determines the best forging proeedures and assures the 


production of forged parts lo exacting specifications. Before forging, through all production 

processes and after completion, forgings are constantly subjected to rigorous tests and 
inspection. Such examination controls the ultimate properties of hardness and grain flow . , . the 

qualities of static impact or fatigue . . . and the determination of incipient or hidden defects. 


Quality control is one of the ir 


Kropp 


1 the production of metal parts at their best . , . 

I forged parts that will serve you better, Our 

I laboratory, part of our complete facilities, 
it your service. 







WBBHS ONLY 22 POUNDS 

-DEUYEDSUm 


fn. iSiCajf. ■ . fet tSmawu/ 

j^er opr o ducts 


QIVISION OF CCN6FA1 M 


Using a simple blade piich-cbanging mechanism, this 
Aeroproducts ram air-driven emergency generator 
gets up to speed in less than l/lOth second-governs 
its output frequency between plus 10% and minus 
S% over a wide range of air speed, altitude end load 
conditions. 

For detailed information on how Aeroproducts can assist you 
with your aircraft accessory designs, write on your company 
ietterhead for 28-pngc brochnre. “Actuators for Aircraft” and 
new design catalog. “Aeroproducts Ram Ait Accessories." 


New Aeroproducts air-driven generator supplies 
emergency power in Douglas A3D and A4D 


Now flying in the Navy A4D carrier-based bomber 
and scheduled for later versions of the A3D. this 
new Aeroproducts air-driven emergency generator 
provides the highest po\ver-to-wcighi ratio of any 
unit of its type. Also capable of generating power 
for tow-target scoring mechanisms, this compact, 
lightweight generator develops 1.7 KVA @ 12,000 
rpm— provides adequate emergency power to 
operate lights, radio, instruments, trim tabs and 
elevators. 

The same engineering know-how which has made 
Aeroproducts the leading designer and producer 
of turbo-propellers is available to assist you with 
the design, development and production of ram 
air-driven generators and hydraulic pumps, actu- 
ators and other air-borne accessories. 
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500 HOUR LIFE TEST 
EFFICIENCY CHANGE vs. TIME 



GENERAL ELECTRIC CONSTANT SPEED DRIVE TESTS SHOW 


Ball Piston Drive Efficiency Maintained 
Throughout 500 Hours of Operation 


Life test data shows no measurable 
change in efficiency of General Electric 
Hydraulic Constant Speed Drive after 
500 hours of operation. The drive was 
operated in a typical aircraft speed and 
load schedule with inlet oil temperatures 
from 250°Fto315‘’ F. 

PRECISE INSPECTION of the ball piston 
units — key to the smaller size, lighter 
weight and mechanical simplicity of all 
General Electric Hydraulic Constant 
Speed Drives — shows why. After 500 
hours of severe laboratory testing, the 
clearance between the ball pistons and 
their sleeves showed no significant change. 
Based on these landings. General Electric 


constant speed drive could have been 
operated for an additional 500 hours 
with little or no loss in efficiency. 
THOUSANDS OF HOURS of operational 
flying, plus these test results, prove the 
outstanding reliability and long life of 
General Electric Hydraulic Constant 
Speed Drives. These drives can be used 
with any 400-cycle a-c generator on 
piston, turboprop, or turbojet engines, 
COMPACT AND SELF-CONTAINED, a typ- 
ical 20-KVA drive measures 8,4 in. long 
and 94 in. in diameter. It weighs just 35 
lbs. A typical 40-KVA drive measures 11 
in. by 11 in. and weighs 52 lbs. A self- 


provides steady state speed control to * 
1%. Fine frequency control to *1/10% 
and automatic paralleling can be pro- 

drives and other products of the Aircraft 
Accessory Turbine Department, contact 
your G-E Aviation and Defense Indus- 
tries Sales Office, or mail coupon. 



□ et>»l|Hlv« bullslln, 6EA-6274 
O Tksgry ef Oa.rolion, O£T-24i0A 

□ lwirn<dlGl«nra|«l DRsletsHt. enly 


Tigress /s Ovr Most Imporfanf T^duct 

GENERAL! I ELECTRIC 




ho/cf everything / 





WORLD’S FASTEST BOMBER- 

Convair B-58 Hustler 

Equipped with MACWHYTE Control Cables 

Capable of altitudes and speeds far beyond any other bomber now In existence, the B-58 Hustler 
requires only a three man crew— pilot, navigator bomber and defense systems operator. 

Fuselage of the Hustler is 97 feet long. The delta-wing, which spans 57 feet. Is curved down- 
ward at the leading edges. The delta-wing, pioneered by Convair In 1948, offers exceptional 
stability at both subsonic and supersonic speeds and both low and high altitudes. 

Macwhyte Aircraft Cable is used for controls. 

Macwhyte "Hl-Fatigue"® Aircraft Cable is made in a complete line of sizes and types. 
Macwhyte "Safe-Lock” Cable terminals of stainless steel are available loose or In complete 
assemblies ready for Installation. Macwhyte Aircraft Cables, Terminals and Assemblies meet 
the requirements of aircraft manufacturers, airlines and military specifications. Aircraft Catalog 
A-3free on request. 



EDITORIAL 
Aviation's Economic Stature 


III the last few yoits, the aviation industry has become 
the dominant factor in setting the pace of this nation's 
economic cycle. This is the theme of a thoughtful and 
well documented article by economist Eliot Janeway in 
the current issue of the Hars'ard Business Review. Mr. 
janeway’s article merits careful study by ar iation indus- 
tr\- executives for hvo reasons: 

• It provides a sharp perspective on the role of aviation 
and its supporting technologies in the oi’crall national 
economy and details the influence of major aviation 
industry problems on the country's basic economic cycle. 
Ariation indnstn- executives arc so heavily immersed 
in a subjectii’e attempt to cope «ith the su'iftly, but 
not alu’avs surely, changing Pentagon signals that they 
have real trouble in attaining any sort of perspective 
on their galloping industry. 

• It raises interesting questions as to the validity of 
goicrmnciit financing policies in relation to the real 
requirements of a sound, technologically modern de- 
fense program. 

To give our readers a sample of Mr. Jancss'ay's thesis 
we quote from his oi>ening panigra))hs: 

"Nowadavs all business calculations and economic 
theorizing must be \iewed in the broad ]jcrspcctivc of 
the competition— military, economic and political— be- 
tween the Sorbet and American switenis. Tlie continu- 
ing fact of this competition has made aeronautics— along 
rrith the related electronics, instrumentation, atomics 
and missile industries- the her to the overall United 
States business trend. .\nd the key to this competition 
betsveen the Sorbet and United States systems is the 
concept of time— more S|x;cifical!y the unprecedentedly 
long lead times inrolvcd in the aeronautical investment 

"This nerv combination- the U. S.-U. S. S. R. compe- 
tition and the long lead times inrolvcd in tnbng to 
rvin this competition— means that the question norvadavs 
is not rr hcflicr rr’c will continue to .suffer inflation but 
horv imich and Jimr' soon. 

Consequences of this nerr' defense arc as serious as 
they should be obvious: first, a steadily rising demand for 
money from both gorcniment and business and still 
more urgent a sharpening shortage of technical skills 
to put this nioner' to work." 

Mr. Janeway points out that the economic cycles of 
the past have been determined, first, by tire quarterly 
investment cycle of the textile industrv and. since W’orld 
War I. b\- the annual cr clc of the autoniotir c indiistrr . 
Since the Korean rrar. Mr. Jaiicway belicr cs. the defense 
cycle, jwced by the fir e to sercn-ycar dcr’clopmcnt cycle 
of aerial \rcai»n systems, ha.s become the dominant 
economic trend. 

Mr. Janeway cites five principle characteristics of this 
nerv economic trend-making process: 

I. Future grorrth in mass production and mass dis- 
tribution industries will follorv the overall trend instead 
of setting it as thev har e in the past. And the over-all 
trend rrbll be set bv a more drnamic sector of the 


economy, namely the ar iation industry and its support- 
ing tcclmologics- 

2. Aviation with its supporting industrial segments 
has become the largest single industrial source of de- 
mand for capital in the national economy. 

3. The long lead time involved in the aeronautical 
iiivestmciit process has altered the workings of the tradi- 
tional business cycle by subjecting it to workings of 
the defense cycle. 

4. Growth of a\bation as the main investment force 
in the United States jjarallels an even more dramatic 
trend-making gtowtli in the Soviet economy, 

5. Tills change has also altered the traditional work- 
ings of the government fiscal operations. Tlianks to 
workings of the aeronautical imestment process, gov- 
ernment spending and private corporate investment 
arc now rising simultaneously- a new economic phe- 
nomenon. 

\\’c recommend a thoughtful study of Mr. Janew-ay’s 
detailed analysis of these trends for an interesting 
approach to the future problems of the aviation indus- 
try within the shell of our national economy and inter- 
national influence on the future. 

— Robert llotz 

Quotable Quotes 

■'Sputniks, -Miittiiiks. missile and rockets arc but 
iutcriin measures between manned high speed air-breath- 
ing vehicles and manned space flight. M'hctcas those 
who now have the capability to control the air, control 
the land and sea beneath it. so in the future it is likclv 
that those who have the cajiabilitv to control space svill 
likewise control the earth's surface." 

—Gen. Thomas D. U'hite, chief of staff, U.S. Mr 


"It is important to realize that the aircraft industrv 
is the missile industry. 'The arts and sciences that have 
brought manned flight fmm the 42 niph. of the Wright 
I'lyer to the supersonic aircraft of today arc the same 
arts and sciences wliicli, witli greater refinement and 
sophistication, liavc made guided missiles a reality." 

— Lt. Gen. Samuel E. Anderson, commander, Air 
Research and Ocsclopmcnt Command. 
“T he building of a modern high speed aircraft or 
missile has necessitated and brought into being a new 
concept of functional coordination and systems analysis 
in which many groups of profc-ssioiial specialists hai’c 
joined talents to produce results beyond the abilitv of 
any single man or group. . . . Each new weapon is the 
embodiment of many research results in many fields. 
Its ancestry leads not to a single research project but to 
many carried out at many institutions and even in many 
countries, llic base of this pyramid is scry broad.” 
—Dr. Hugh Latimer Drydcn, director, National Ad- 
visor)’ Committee for Aeronautics. 
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PRECISION FORGINGS 
; By WYMAN-GORDON 




Precision . . . close tolerance . . . low-draft . . , 
no-draft — these are relative terms and con- 
siderable confusion has been created because 
they have been loosely used. Close tolerances on large forg- 
ings have been pioneered by Wyman-Gordon over the years. 
The degree of precision which is practical now becomes a 
question of economics. 


The forgings illustrated are typical of Wyman-Gordon close 
tolerance forgings that have been produced in quantity. In 
solving problems of tolerances, design and metallurgical 
quality, there is no substitute for Wyman-Gordon experience. 


Wymam-Gordon Company 


■ established 1883 

FORGINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER 1, MASSACHUSETTS 
ILLINOIS • DETROIT, MICHIGAN 
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HARVEY. 


WHO'S WHERE 


In the Front Ofiice 

Gcoige E. Cailson, board chairman. Min- 
nesota Rubber and Casbet Co.. Minneapo. 
lis, .\limi. Robert W. Carlson succeeds Mr. 
Georec Carlson as president. 

wCndimlr A. Reichel, scnioi s*icc presi- 
dent, .Norden.Ketas' Corp., Stamford, Conn. 

Richard W, Gilbert, senior vice president, 
Alaska ,\irlines. Inc. ;\Iso: Chester L. Miller, 
assistant vice pcesident-opetations. 

John M. Hmbree, assistant to the presi- 
dent and new applications manager, Mid- 
Century Instmniatic Corp., New York. 

William M. Crilly, assistant to the presi. 
dent, llasvaiian .Mrlines, Ltd. 

Ctiarles W, Cannody. ,\ssistant Diicelor, 
Office of ,\ir Traffic Control. Civil Aeronau- 
tics .Administration. U. S. Department of 
Commerce. Washington. D. C. 

Honors and Elections 

William V. O’Brien, a s-ice president of 
General Electric Company and general 
manager of the .Apparatus Sales Division, has 
lieen elected president of the .National Elec- 
trical .Manufacturers Association, New A'otk. 
N. y. 

John Masian, Jr., chief electrical engi- 
neer of North .American .Aviation. Inc., has 
been named tor membership as a Fellow of 
the .American Institute of Eilcelrical Engi- 
neers, one of the .AIEE's highest recogni- 
tion awards, "for pioneer work fir the appli- 
cation of electrical engineering piiueiplcs 
to the design of electrical equipment for 

Charles Hlmlinger of the Universitv of 
Nchraska has receiicd the University -Avia- 
tion -Association .-Award, which is presented 
annually to the person in college or uni- 
versity education circles making the grcatc-st 
contribution to air age education. 

Charles N. Kimberlin. Jr,, assistant direc- 
tor of Ksso Rescardi Lahoratoric-s. has re- 
ceived the Soiitheru Chemist .Award for 
"advances . . . touching nearly cs’ery phase 
of the petroleum industry. Ills work in 
calaivtic cracking, a process for producing 
aviation and hiah-octane motor gasoline. 
licl|x.-ii power World Ak'at II air de- 

Changes 

Dr. Nouli S. Davis. direclor-Spccial Pro]- 
cc'ts Branch, Food Machinery an5 Chemical 
Corp,. Bufelo, N. Y. .Alsu; John II. Keefe, 
nianager-Chemical Dcpartincnt, and Erik 
Sailer. managcr-Eiiginc'cring Cepartment, 
Special Projects Branch. 

F.niest G. Stont. assistant nianagct- Wash- 
ington, D. C. ofiice. 'Hie Ralph M. Parsons 
Co.. Los .Angeles, Calif. 

Rear .Adin. Geutge T. Mnndoill lUSN. 
ret.), executive assistant to the sacc presi- 
dent-assistant gcncml manager. Link .Avia- 
tion, Ine.. Binghamton, N. A'. 

Donald E. Rominc, general manager- 
cngineciiiig and produetion. International 
Radiant Corp., Westburv. N. A'. .Also; Karl 
D. Klein, sales manager. 

jConliiiued on p. 101} 


INDUSTRY OBSERVER 

► Only 16 tons of fuel svould be required to send a mouse or guinea pig on 
a 12-day loiind trip to the inoon, using an orbit calculated by coinpulei at 
the Iiistihite of Theoretical Astronomy of the U.S.S.R. Academy of Sci- 
ences. b'ucl is needed only for tiikcoff: gravitalion.il forces do the rest. Pay- 
load is HO-100 kg. Closest approach to the moon would be less than 18,7S0 
mi. Trips out and back would require live davs each and rocket would remain 
close to the moon for two davs. Farthest distance from earth would be 

260.000 mi. 

► Dougl.is Aircraft and Magnavox arc making a joint presentation to Bureau 
of Aeronautics for airplane sonobuoys similar to those now carried by Navy 
anti-submarine helicopters. Under Douglas-Magnavox plan, buoy would be 
lowered into the water during a tight turn. W'illi a long enough line, buoy 
theorctiralh' would remain almost stationaty in tlic water during the turn, 
or turns, giving it time and conditions needed to survey the area. Aircraft 
Douglas would like to see used if the project is adopted is its 1906 turboprop 
STOL aircraft (AW April 1. p 29) 

► T'liiokol Recruit rocket used as first and second stages of USAF’s higli- 
altitude rocket (AW Oct. 21. p. JO) and as [roweqsbnt for Lockheed X-17 
research vehicle has a thrust/weight ratio of approximatclv 100. Recruit is 
nine inches in diameter, weighs JJO Ib. and develops about JJ.OOO lb. thrust. 

►.Air Force is considering Chance Vinight Rcgnlus II 1.000-milc-rangc 
surface-to-surface missile as a successor to the 500-inilc-r.uige Martin 
Matador. Rcgulns II. dcseloped for the Nas'y, is now being flight tested 
from Edwards -AFB. Calif 

► Imagiiiatis'C gravity c.xperimcnt being considered bv Air Reseatcli and 
lAcvclopnicnt Command is University of Detroit proposal to build -4,000 lb. 
flywheel which would be rotated at 100,000 rpni. so that hspothesized 
existence of giavits-likc radiation of matter under high accelerations can 
either be proved nr disproved. 

► Fliglit test program of four-engine conversion of Grnmnuin Goose twin- 
engine amphibian is scheduled to begin in approximatch' one month. 
Dcsclopcd bv McKinnon F.nterpri.scs, Sandv, Ore., comerted aircraft will 
liavc supercharged 340 lip. Lycoming engines fitted with feathering and 
reverse-pitch pto|)cllcrs as replacements for the standard 400 hp. Pratt 
&■ W'hitncy W'asp engines. Cross wciglit of the emnersinn will be about 

11.000 Ib. as compared with about S.OOO Ib. of the original aircraft. It 
will carry 550 gal. in fuel rather tlian the original's 220 gal. Aircraft also 
will feature retractable wingKp floats, picture windows and curved wind- 

► Swiss gosemment is interested in liinifed purchase of Chance Vouglit 
F8U-2S, modified sersion of the F8U-1 (AW Nov. 18, p. 37), First FSU-2 
is scheduled to begin flight tests tliis winter, and deliveries to the Swiss 
probably could begin late next year if Navy a]sptovcd, 

►Latest in the trend by both U. S. and Russian helicopter builders to clean 
up their aircraft (AW S'ov. IS, p. 34) is Sikorsky modification of the S-5S. 
Compaii)’ Iws used simple sheet metal fairing to enclose rotor liub to improve 
top speed and cruise economy. Apertures ate left for rotor blades. 

► .AiRcsearcIi Manufacturing Co., of Los Angeles, is supplying hydraulic 
power sources for Nike missile flight controls. A monopropcllant dris’cs an 
AiRcsearcIi turbine coupled to a Vickers hydraulic pump which chafes a 
bootstrap accuimilator. 

► Russians hai c been exploring possibilities of hydrocarbons as nuclear rocket 
propellants for scicral years. Technical litcr.iturc also has shown their inter- 
est in fluorine as an oxidant. Research has included studies of tlicrmo- 
dinamie proiJtrtics from 298K to 5,0O0K of F„ HI'’, ClI, CIl, GIL. and C,. 
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HOW THE HELPED... 

Build a Gyro for Straight Shooting ! 


Acf'Ur^irv lliat ooulc] hit ii dx' froiii a srrraiiiin;; 
roltrr ooa^lrr ... so ru^ftrd tlial it ran hr Ufi6<l to 
ilrivr iiaiU u'ilfioiil im|>airiii» its operation. 
That’s ihr "inipossihlr" fire eonlrol "vro huill hy 
Minneapolis Hoiieytvpll. Aeronautical Division. 
Known as the HlG-5 (Hermetic In lejn'otinj: Gyro), 
li^hltvei^hl and small enough to hold in the palm 
of your hand, it supplies the “sense of hulanee” 
nrressary at supersonic speeds. 

Ojteratiilg in a vdseoiis fluid under wide limits 
of temjieraltire and pressure, seals can he no less 
than peiferl. TS'hat material w.as used? “0“ rings 
of I’mon C.VRBtDR Silicone Rubber. 

Fabricated by Moxness Products Company, 
Rneine. Wisconsin, these “O'" rings were tested 
from — 65 to +200 deg. F.. at simulated pres* 
EUres from ground level to operational altitudes. 
Tlir isrm 'Tiilun C.rW.lc" 1, ii irs.ls.ra.irk »t t CC. 


Under such rigid tests, Umon Carbide Silicone 
Kuhljer showed outstanding sealing <|ualities and 
resistance to compression set. 

This is another example of how the Uniojj 
C.ARBIDE Silicones Alan has helped solve an ■■im- 
possible" problem. .A booklet— "Look to Union 
Carbide for Silicones"— describes silicone rubber 
ami many other silicone products, Write Dept. 
AW'-IS today. Silicones Division. Union Carbide 
Corporation. 30 East 42nd Street, N. Y. 17, N. Y. 



Washington Roundup 


Balance The Budget 

Syatements by the White Iluusc. Defense Secretaiy 
Neil II. McElroy and his Defense Comptroller Wilfred 
J. McNeil indicate that the administratiiin has not 
relaxed its determination to balance the budget desjtitc 
the aeccptiiiicc of liigber defense costs to meet the 
Russian ehalleiigc. 

While the President gained headlines with his ac- 
kiiowledgenicnt that the Pentagon must have mote 
inoncs , both McNeil and McElros bas e tried to disemmt 
any idei that tliere «ill be a stib.stantial increase. The 
Secrctarv' of Defense, nho will be snqjrised if be gets 
through the present fise-al yc;ir without spending more 
than S58.5 billion, believes the Fiscal 1919 budget 
«ill mil in the area of S40 billion. 

It is clear that aeedetated expenses to push tlie inter- 
mediate range ballistic missile program and supply the 
weapon to 0. S. allies abroad, plus increased personnel 
costs and other rising expenses, will make this diffieult. 

71ic answer: military installations not essential to 
lodas's threat will be chopped back along uitli other 
aetisitics not contributing to onr technological race with 
Russia. Biggest danuge probably will be suffered b\- 
the .Anns, which explains in large part .\rmUs current 
effort to pnblieiac its capabilities. 

Holaday's Role 

Redefinition of responsibilities of William M. lloi- 
aday says he will "direct ail activities in the Department 
of Defense relating to research, development, cnginecr- 
ing. produttion and proeurenicnt of guided missilc.s.'' 
lie also has a new title; Director of Guided Missiles 
m.stead of .Assistant to the Sccretan of Defense. 

Holaday’s authority does not extend to the budget, 
and it docs not cos'cr the anti-missile missile, vsliicli 
will fall ill the puniew of the new- single manager for 
research and development (sec page 26). 

Still unclear is lloladay's relationship with Dr. James 
R. Killian, now on tilt job as White 1 Imisi ads isor 
on science and technology. In fact. Killian’s whole rela- 
tionship with the Pentagon is a matter of speeiilafion. 
Defense Seeretarv Neil II. McElroy says it has not 
been spelled out, hut Dr. Killian "is welcome here in 
,iny way in which he wants to give iis his time.’' '['lie 
Sccrefari- tcjectcd a suggestion that the White House 
technical expert may gis-e orders to the Pcnfagmi giiiilcd 
missile magnate. 

Sharing the Burden 

Despite Pentagon's easing of tlic ceonomv-wase spend- 
ing ceilings and the depth to which they will be felt b\ 
siibeontractor and suppliers, some prime contractors are 
passing along at least some of the fimincial burden with 
their business. 

One prime in the aircraft business has told its sup- 
pliers tfiat the Defense Department spending ceiling, 
imposed with an appeal to maintain schedules, was "nce- 
cssarx' in order to keep total gm-cniuicnt obligations 
within the debt limit." The contractor’s edict: 

"In order to meet this imposed financial burden, we 
find it ncccssan- to defer pavmcnt of iinoices commenc- 
ing Nov. 1. 1957. on a net 60 day basis. 

"\Micn the militarv services resume their usual pav- 
inent scliediilfs. whith is estimated to be about Jul\ 1, 


19?S, wc will return to our usual prompt processing of 
invoices." 

Airlines View Sputnik 

Sputnik is basing a daiii|)cning effect on airlines plans 
to ljuneh their biggest campaign yet against the transiior- 
tatiun tux. Air carriers bad planned to pool tlie anti-tax 
ptogr.im with other tran.sportation orgaiiizatioiis in a 
elimaetic nios-e to either sliase down or eliminate the 
tax entirely. ,A tax reduction' wimld partialis offset any 
effects a fare raise svould base on the traseling public. 
Iielping to present the loss of econoniy-inindcd passen- 
gers, ilosvcscr. with the nesv cm|)hasis on a missile 
defense program, lurlines now feel any effort to reduce 
taxes jirobiibly will be wasted effort. 

Re-Entry Solved 

Watch for further firessorks oset Army claim, voiced 
bv President Eisenbowet in his Nov, 7 "cliins up” 
speech friim the White House, that it has solsed the 
re-entrs problem for ballistic missiles. 

Both .Anns Scerctars Wilber Bruckcr and Maj. Gen. 
Jolm. -Medatis, Redstone .Arsenal boss, liasc reiterated 
tlie statement that the Jupiter C cone proses Anns- 
scientists base achiesed the go;d. 

Subject will t>e probed at Senate Ptcjsarcdiie.ss Sub- 
coiiiniittec missile hearings on Capitol Hill svliieh are 
selicdiilcd to begin today, svhcii otlut authorities are 
expected to cballengc the Redstone claim. 

Offer to Capitol 

Independent .Airlines Assn, representing 29 supple- 
mental eartiers lias offered to fls Capital .Airlines routes 
ssithunt the subsidy the airline wants. The group said 
it li.id ncser asked for or receised a ' penny of federal 
subsidy and we are reads to lls Capital’s routes on the 
same basis." Capital re-eenth asked the Civil .Aero- 
nautics Baird for a return to subsidy payinciits because 
of its critical financial condition (,A\\' Nov. 11, p. 59). 
Meanwhile. Capital is opposing .\incrit-an .Airlines’ 
request to intersene in the snbsids case on grounds that 
its right to subsids is governed bs the Civil Acrimauties 
.Act and not by the possibility that .American lias now- 
decided lliat "the legishitiie prosisioii for snbskh is 
no longer a completely w ise polio .’’ .Aiiictie-.m's request 
to intersene w.is filed because, according to the carrier, 
the Capital petition raises a basic question of public 
policy; "Is it iii the national interest to pit subsidised 
airlines against iioiisubsidizcd airlines’’’ (.AW Nov. IS, 
p. 59). 

Defense Definitions 

Defense Department last week described wluit it 
me-aiis when it reports that a missile lias hit "an area 
of impact’’ and when it has bit the "target area." ’’.-Area 
of impact’’ means an area of about 2.500 square inilcs- 
’! Ills w-.is reported to Rep. Dante l''aseell (D..I’!ii.) after 
be suggested that it "could mean an area of 10,000 
square miles." ’The Department said its "target area" 
means an area "onl;- ii fraction of the size" of an 
’ iinp.ict iirc-a." 

— AA'ashiiigtoii staff 
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Single Manager to Head Anti-Missile Push 


Army Zeus, USAF Wizard projects 'vill be cuml>iiied 
under single manager; other projects to follow. 


By CliUidc \^'itzc 

Wasliingtan — liillosvmg White 

I Imisc orders, Ocftnbc Surctjrv Neil 

II McMlnir within the next month 
«ill appoint a iinglc iiiaiiager for re- 
search and dcvdcipiuciit on svcapmi 
srstems, handing o\cr the anti-missile 
missile as the first project for the new 
office. 

Both .Vnnj’s \ike /eiis and USAh's 
Wizard pnijeets will he amalganiatcd 
under tlie single imniagcr, who will 
lun e control of personnel, tnidget and 
rcsciircli facilities iiu-oKcd in the 
ptciject. 

Tile anti-missile missile. MeKIroy 
made clear, is onis tlic first of tlie 
Upstream t'pes of wc-apnns projects" 
tliiif will lie denied to the armed .scrs- 
lecs until thc\ are tlitoiigli the re.scareli 
.md desclopment phase. 

Me referred specifically In future 
satellites. Ijimelied for military pur- 
poses. as another are.i nliere the nesv 
single manager will take charge. 

.Although details of the progr.nn 
clearK were lacking in ail of the jierti- 
iicnt Pentagon offiee.s. it appeared clear 
that the idea will be eairied out in 
contriidieticui to many accepted tenets 
of the weapon system concept. 

In addition, it appe.ired certain to 
Face uppo.sition from most inilihiry and 
industrial sources. 

How McElroy Views System 

I'lic Ocfeii.sc Secretiiry. acknowl- 
edging that details of the single manager 
effort .still must be ssorked out. de- 
-seribed the idea in these precepts: 

• Defense Dejiartmcnt w'ill not trs* to 
o|)eratc we-apons in the field. 

• It will do rcscarcli and development 
to the point of o|)eratioiial ea|)ahilit\-, 
'because these weapons ate not realh 
in most in.stunees likeh to liase anv 
■ bvions indisidnal service connection.’' 

• Object is to a\-oid eoni]iefitive effort 
l)s the services Ix'foie Defense has de- 
cided sshich one will lune tlie mission. 

• Nesv weapons will he turned over 
to an operating bTanch of the armed 
Irirces when tliey .ire :il)out to liccome 
I'peralioiial and "as far as po.ssihle 
licforc that." 

• Single manager will assenilile a 
"fairly .substantial sized rese-.irch and 
development effort" with "tiiosc peo|)le 
who liase liecn working in these areas 

III the past as the nucleus," 

MeKltny's aTinooiicement followed 

by a week a statement by President 
l''isenhower that new programs will be 


put uneler a single manager and "ad- 
immstercd witlrmit regard to tlie scjii- 
ratc scrsices." 

It was clear that a raging competi- 
tion between the .Air I'oree and .Army 
over tlie anti-missile missile would 
break into the open unless sharp e\- 
ccntis'c action was baken. 

MeT'lIruy's annomieemait w.is sitr- 
rimndcd b\’ a wasc of claims of .Arinv's 
prowess in the .mti-missile missile field. 

j:):ie report said the .Army has Nile 
'/eus "ill being." it develoiied that this 
means the weapon "partiaiiv exists in 
llie form of research and development 
components." 

AA'ide circiilatum also w.is given to a 
report that .Aniiv Chief of Stuff Ceil. 
Maxwell D. Taylor lias urged MeFlrnv 
and the Joint Chiefs of Staff to let the 
•Aniiy spend iiiorc than S6 hillion in ii 
tlirce-ycar crasli ]irogram to perfect the 
•mti-missile missile. Both McKIrov and 
the Joint Chiefs denied the report. 
Service Confusion 
•\ sjxikc.sman for MeKlnii told .Avi.s- 
nov Wfuk that the single manager 
proposal had been discussed with the 
arnted forces at a meeting attended in' 


Ju|>ilt*r-Tlior 

A\’asli:nglim— IX'fciisc Secrctars' Ncil 
M. McKItov indjcated List week that 
lx)lh the ,\niiy liipitcr and the IIS.AP- 
D'-ugLis Tlior iiitcniicdiatc ballistic iiiiv 
silcs iiiav he produced. 

He also aiuiounced that Britain and 
other allies will get U.S.-built IKBMs 
ill 195b. nils |)iesmiiahli ssiiiild be the 
'HioT. wlu'cli could be in production to 
Tiieet such a deadline. 

MePIrov also said lie is optimistic 
about the Nas*i-I,ockbccd Polaris pro- 
gram and indicated that tire subniarhic- 
lauiiclicd licet ballistic missile iiiav be 
gis'cn a higliet priurits' as part of a gen- 
eral effort to accelerate prodiietiim of 
ballistic missiles in this range. 

Tiierc ss-as no doubt that the action 
was aniioimccd lieeaiisc of Sos-iet ad- 
vances. AA'Uile tire official adiiiiiiistration 
poliev was one of diseoiiiitiug Russia’s 
capalilllties. Melsbos said bluntly that 
"it seems rather obvious that we arc 
behind tlic Russians.” 

.Secretary of .State John lArster Dulles 
said that both missile sites and iiucleaT 
weapon stockpiles for use bv our allies 
will be set up in F.iiropc. under N.VTO 
cognizance. 


the Cliicfs of Staff and others. 

•\t the same time both USAh and 
-Vniiy persimiiel. as high as an assistant 
secretary, expret,sed amazement wlien 
it was called to their aticntirm tliat 
llieir anti-missile missile projects will 
tie taken over by Defense. 

I'ive days after the Mclsirm aii- 
noimecmcnt, an Army officer said, 
"'Ibis thing went right iwer iiiv head, 
and I'm sure curt R sA' D pco])Ie don't 
knnw ahmit it cither.” 

On the other liand. Gen. Taylor was 
reported to he aware tliat his program 
"would muloiibtedly eonie under tire 
dircefion of a single adniiihstrator for 
ail three sen ices." 

Observers here were of the opinion 
that, once the word gets down to the 
operating pcrsoimel, there ssill be \io- 
lent protests against tlic ehaiigc. 
Industry Apprehensive 

In addition to tire military wlio will 
lose control of people, monev and fa- 
cilities to a new "czar " reporting to 
Mel'llriiy. industry contractors alre.idv 
are sliowing signs of appreliciision. 

In partieiiliir. aircraft indiistrx prime 
eiiiitractors already liaie voiced their 
o|)position to flic "arsenal concept" of 
development, and they can be expected 
to frown upon flic new single manager 
concc|)t for tlic same reason. I’rinia- 
rily. this invoiscs the costh- and slow 
transition of an item from the iilaiil 
of its dciciopcr to the plant of the 
|)riid liter. 

On *ip of this, military officers in 
charge of tr.uning, maintenance and 
oper.itirais and logistics almost cettainis 
will sliow coneern over the intention 
to turn a new we-apoii oicr to some 
braiith or lirantlies of flic atinctl forces 
M’licn it is "about to become oi>cra- 

On tlic surface, tiiis wimid appear 
to ignore tlic f.ict that tlic user sets 
down the rexmiremenf and defines the 
ea|Xibi]ities of a new weapon. 

In tlie .Air t'orce, for example, the 
devclojimciit cycle starts witli a Gen- 
eral 0]>erati<>n.il Requirement (GOR) 
drafted by tiie using eoinniand. It is 
intrinsic to tiie weapon sistcin eoii- 
eept that all units concerned have rep- 
re.sentatioii in tlic office of the AA'ciipon 
System Project Office iW'SPOl from 
the time that the design first goes 
on paper and long before metal is cut. 

I'rcmieiitly there is a great deal of 
rescareli to he done before problems 
of training, facilities, logistics and main- 
tenance can be fully faced, and the 
time crm.sumcd in this work can take 
as many moiitlis as it takes to get a 
test quantity of the weapons out of 
the m.imifiictiirc's plant. 
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F-107 Turned Over lo NACA 

North American F-107.A fightcr-brmilicr. canceled before reaching piodiicHon b; US.AF. has been turned over to the National .Advisory 
Committee for Aeronautics liiglospccd fligbt station. Ivdwards .AFB. Calif. N.AC.A will evaluate its all-iiioving vertical tail, uvcihead 
engine air inlet and spoilers for lateral control rather than ailerons. F-107 is capable of Mach 2 in level or noiinal climbing fligbt and 
will exceed Mach 1 in a vertical climb. Maximum air speed Is over 1,3(111 riipli. It is powered by the Pratt & A' hihicy J75 rated at more 
Ilian 15.000 1b. thrust. Like its predecessor, the F-lOO, the F-107 has aiiloinatic leading edge slats and all movable hoiiznntal stabilizer. 


Best contemporary example of this 
is tire long program carried out bv 
•Air Materiel Cimimaud to provide ef- 
ficient logistics for oper.itioisal ballistic 
missiles (.AAA' .Aug. 19. p. 2(i). .Armv 
iia.s a similar program for rts Jrrpitcr 
infermediate range ballistic project, with 
cirrpitasis upon mobility for the riper- 
atirm forces. 

Trie Mcl'lltoy spokesman indicated 
that the adminrstratimi docs not con- 
sider these matters as serious impedi- 
ments to putting research and develop- 
ment of new weapons itndcr a single 
manager. 

'niere was some speculation that 
irrtcrscrvice rivalries over the devclop- 
nicivt and use of new- weapons was not 
bie (inly situation beliind tlie AATiitc 
House-Pentagon decision to turn to a 
single manager. 


.Vnothcr possible factor was a recom- 
mendation early this year tlrat all re- 
search and dci eioprnciit funds be appro- 
priated to the Scctctan of Defense and 
programmed by his office. I'his proposal 
was advanced before tlic House Com- 
mittee on A])propriations by tlie U. S- 


Swiss Hunter Order 

Geneva-^Swiss federal government has 
been asked tu buy lOfl llawkcc limiter 
F.fi aircraft for 1959 delivery as a first 
stage in rc-cqui|ipiiig the air fnree. 

Choice of suitable iimlti-purposc fight- 
ers for the Swiss air force had been iiar 
sowed dmvn to the Hawker Hunter and 
the Swiss-built P.16 |AW Sept. 16, 
p. 65), 


Chauihcr of Coniincrcc (AAV Max 20, 
p. 251, 

'l ire Cliainbcr, intent upon slaslimg 
the Defense budget, managed to unify 
the .Armv, Navy and .Air l^'otcc to the 
extent that tliev all condemned the 
proposal, 'I’licy found no syiiipatliy for 
the Chamber's contention that if rc- 
se.irch and development "were properlv 
integrated, the elimination of dupheate 
and/or triplicate building of faeilitic' 
and staffing of sucli installations might 
well bring substantial savings to tlic 
taxpayers." 

N’otliiiig has been he.ird of tlie 
Cliambcr’s suggestion that there be 
control of research and development 
oiiiv ill tlie office of the Setretaty of 
Defense since tlie committee licaring.v, 
but it is possible that the idea lias been 
promoted strongiv at tlic White House. 
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Missile Blackout Blamed on White House 


B\' Katlierim.' Johnstn 

Wasliington— I')\ idcncc tlial Pre^idcIlt 
lascnliowcr lub been only skctcliib 
briefed on guided missile programs in 
liic past and that tlie \Miitc House 
directed a \irtual blackout on the te- 
lense of missile information svas pre- 
•iiited last sscek at sessions of the 
I tousc Information Subeommittcc. Man 
behind the blackuut. aceording to the 
subeommittcc; Robert Cutler, the 
President's special assistant for national 
securits' allaits- 

I'tfsor Gardner testified that during 
his three years as Assistant Sccretars' ol 
the Air l''orcc for Rescarcli and De- 
sclopincnt from 1955 to t'chruars’, 
1956, the President sras briefed hsice 
C1I US.At' missile programs-at one 45- 
minutc session and at another meeting 
s'.lhch lasted "eight or ten minutes," 
'No Publicity' 

Gardner said the ,\ir I'orce «-,is in- 
'tructed tn present the President "solu- 
tions, not pruhicnis.” He said the 
President "wanted no piiblicits on 
guided missiles’’ and that ’’almost escry 
time" missile information appeared m 
the press there was a complaint from 
the Wliitc House, 

Rep, John Moss (D, -Calif ), chair- 
man of the subemnmittce, later named 
Robert Cutler as the (sersun must 
rcs))Onsible for the missile bkickout. 
Xotiiig Cutler's "dim siew of the 
IMiblic’s riglit to know," Moss declared 
that "with Mr. Cutler adsisiiig , . it 
IN little wonder . , , that former Assistant 
.Air l•‘orcc Secretary I'revor Gardner 
lomid that Mr. Kisenhosver repeatedly 
opposed public information about the 
nation’s missile progtaiiis." 

I'wo major dcsclopmcnts sserc; 



TREVOR GARDNER 


• Official ducuineiils \ indicated Gard- 
ner in a direct clash with Murray Sm- 
dcr. .Assistant Secretary of Defense for 
Public -Affairs, oscr whether Gardner 
.mmmnccd without approsal the exis- 
tence of lISAF’s l•'alc(m air-to-air mis- 

Gardner testified that he svas cen- 
sored bs President I'.isciihower for 
lucntiiming the new missile in a Mar. 
1 5, 1955, speccli, despite the fact that 
his remarks had been cleared by the 
Department of Defense. Smder flatly 
emmtered that this was iiiif so. that 
mention of "l'’alcim was not in the 

.Actually, a Deparlmcmt of Defense 
press release on the |•',lleon was haiKled 
out before Gardner made his .speech 
ill D,n ton, Ohio, I he ichasc w.is timed 
ti; coincide with the speech. Marked 
"Hold for release until Ifl (CSTi 


. . . Mar. 15." the Defense Departmeiif 
release is entitled, "New- .Air Defense 
Rocket Described by Secrctan- Gardner" 
and begins; "First details of the Falcon 
Guided , . , etc.” 

Defense Department also had alrcads 
approved a Mar. 15 release of back- 
ground iiiforiiiatioii on the Falcon hi 
Hughes Aircraft Co. 

• Siibcouiniittcc began an investigation 
of the practices of the Operations Co- 
atdinaling Board at the White IIou.se 
which cst;iblishes final policy on missile 
information. Moss reported that the 
subeominittee will “document, for the 
first time, tire part played Iry tliis lii|li!y 
husli-liusli agency within tlic W’Tiite 
House which apparcntlv is c.iUiiig tire 
signals on what tire .American public 
will be told in the lifc-and-death com- 
jjctition with Russia." Cutler is sice 
chairman of the gTou|) which includes 
the Under Secretary of State, Deputy 
Secretary of Defense. Director of Cen- 
tr;il Intelligence .Agency, and Director 
of the U. S- Information .Agency. 
Furnas Testifies 

Dr, Clifford Furnas, former .Assistant 
Secrctan of Defense for Research .iiid 
Development also dcucmnced the 
secrecy which has existed until recently 
on missile firings. He told the .sub- 
committee that with more information 
"the .American people would have had 
more confidence" in the program. 

Smder. in turn, primiiscd that tlierc 
will he "further looseihni" of iiifmni.i- 
tioii on firings and that "failures" as 
well as successful launchings will be 
leported. He said the press will be |>cr- 
mitted to s'iew the launching of the 
DO-ineli earth satellite planned fur 
March, but that lack of facilities would 
present press participation in the earlier 
launcliings of smaller test satellites. 

.Attacking "prcoccupiition witli 
secrccv." Moss protested that "under 
Mr. Cutler's philosopliy, the -American 
jseiiple are to he denied the facts ;iffcct- 
ing natinmil siirsisal. lliis is the kind 
of thinking wliich Mr. Cutler himself 
s.iid decided against telling the .Amer- 
ican public the truth . , . .iboiit de- 
ficiencies in our contiucntal early warn- 
ing ssstem and in our ;ibilits to defend 
;igiiiiist atomic attack." Moss charged 
tliat Cutler’s policv "is apparent in the 
failure to inform the public of the na- 
tion's missilc-wtcilite deficiencies until 
S|jnfnik sailed across the skies." 

Moss noted that tsvo months before 
the Oct. 4 launching of Sputnik I, the 
l.ibran- of Congress received copies of 
the Russian magazine. ’Radio." gising 
details of the satellite, but tliat Rear 
.Adm. R;iwson Bennett. Chief of Naval 
Keseaicli. did not rcccisc a translation 


Aloinio Plane Aeeeleralion 

\Vusli]]ii;tun— .Admiiiistralinii. eoiisinccd there is a strong possibilits that Kiissl.a 
inav Rv a niiclcar-powered aircraft before tbe kb S. combined uitb a iiTojiagaiidn 
effect not unlike that loiiehcd off bi the Sputnik satellites, is acting to aceclerate 
the program. 

I>efcnsc liepiirtmciit mid the Aloiiiic Fiiecgi Commission have now agreed to 
give US.AF \Iaj, Gen. IJoiiiild I. Keiiii fully-defined authority over the project and 
over imdear propelled missile pragTanis. 

•AliC disclnscd last week that it spent S86.7 million in Fiscal 195" on aitenift 
projiiilsion research and des elopincnt. I his was 675? above the -Ss2 million figure 
for Fiscal 1956. 

Spending for constniction work to facilitate the program jiiiiijied last year to 56,2 
million, lip 158':? oser the 1056 total ot S2.4 millimi, indicating that the program 
will be fnither acccletatcd. 

Tliere is opinion in the Air l-'orcc that the opcnitiimal problems connected witli 
the atomic airplane are of siicb magnitude that ibe project docs not dcscnc a lop 
prioritv. Ilowerx-t. slasbing of red la|)C to facilit-ate the work is looked upon by 
the political administratiim as a writtliwhile effort in the light of the new realiza- 
tion that technological achievements earn weight in world affairs. 
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until Oct. 3- He also pointed out thiit 
months before the Sputnik huinchings, 
the Rand Corp. funhslicd US.AF 
eomptehcnsis'C information on Russian 
satellites and plans (see page 50), 
"What the Air Force did with it. we 
do not yet know," Moss commented. 
"But we do know that the American 
|x;oplc W'cre never forewarned." 
Information Bog 

flthcr testimony before the subcom- 
mittee included: 

• Both Furnas and Gardner urged a 
Defense Department wide system of sc- 
curitv clearance and elimination of the 
"need to know” requirement for access 
to classified information, "if you knew 
wliat was tlierc. \ou wouldn't need 
to know," Furnas said. 

• With qualification, they recommended 
an increase in the exchange of iiifrir- 
iiiation among the services. F'linias re- 
ported that there was a dclav of sc' cr.il 
months in the anti-missile missile pro- 
gram and the anti-radar missile prugram 
because of the services’ reluctance to 
jxirtieipate in joint briefing sessions, 
lie said lie hesitated to use his au- 
thority as an .Assisbint Secretary of De- 
fense and “go to the boss” to force 
iiitcr-.scrvicc cooperation. He cautioned, 
however, that informational exchanges 
in the planning stages would be "use- 
less" and would invohe such a quail- 
tits' of infuniiation that the volume 
would he ".! deterrent" to progress. 
Gardner suggested that "sometimes it 
might be a good thing” not to ex- 
change information among the scrsiccs. 
•idding that the ads'antages of conqic- 
fition shnuld be wciglicd against the 
advantages of interchange. “Sometimes 
HI minds are belter than 100 or 
1,000,’’ he crmimcnted. 

• Snyder tcjKirtcd that he "Ic-arned 
from the newspapers" that each of the 
three seniccs had banned comments 
on satellites for fe.ir of "misinfeipret.i- 
ticiii" .shortly .rfter the l.umclhug of 
Sputnik I. Rep. D.mti I'.istell (D.-FIa.l 
insisted that "someone must base told 
them to do it." .A meinor.indimi of 
kIS.AF's .Air Rcsearcli and Development 
Command stated th.it "tlie Fresirlciit 
desires that .Air Force pcrsiiuncl tefr.iin 
from making public comment on the 
s.ilellitc program of the U. S. ;md other 
eoimtries." (.AW Oct. 21. p. 2Sk 

• Snyder asked the subcommittee not 
to press for declassification of inform.i- 
tion on the aii|>ort desclo])mciit pro- 
gram in whicli Pan American Airways 
participated, beginning shorth before 
World Wat II. 'lliis would involve 
"grave .sccuritv consequences to the 
U. S.." he said. 

• Snyder told the subcommittee he had 
(irotested the issuance of a memoran- 
dum by .ARDC which directed that 
|)uMic shitements not he made "which 
mas- prove cmbarrassiii|.” Smder said 


the .ARDC order showed "lack of judg- 
ment," was contrary to ’’.specific direc- 
tives" of the Secretary of Defense, and 
that the individual responsible should 
he "censured." 

• Vice Adm. John M. Hoskins, direc- 
tor of declassification policy for the 
Scerctarv of Defense, reported tliat he 
wants to have all information prior to 


Washington-Robert Cutler, special 
assistant to the President for national 
security affairs, has forniallv denied to 
the House Govermnent Infonnition 
Subeommittcc that he accused AvtA- 
riON AA'kkk of treason or suggested an 
advertising boycott. Cutler's alleged 
remarks came after the magazine re- 
vealed that Russian missile firings have 
been tracked by the U.S. from I’urkcy 
for more than two veats (AAA' Oct. 21, 
p. 261. 

But Chairman John F. Nfoss (D.- 
Calif.) said businessmen who attended 
a closed dinner for the Commerce De- 
[lartment’s Business Adi’isory Council 
last Oct. 26 liavc told the .siibcommittcc 
Cutler cliatgcd tlie magazine ' w ith ren- 
dering a great dissen'icc to the nation” 
.md "suggested tliat businessmen take 
the louriial’s alleged disservice into con- 
sideration when tlicy place tlicir advet- 

Cutlcr is chaitnian of the National 
Security Council’s Planning Baird, and 
a member of NSC's Operations Coordi- 
nating Board and tlie Council on For- 
eign Fcimomic Polici'. 

F'olUmiiig news stories regarding Cut- 
Itr'.s remarks at the closed meeting. 
Cutler denied througii AA'hitc House 
I’ress Secretary James llagcrti th.it he 
had accused .Aviaiion Wi;kk of treason 
ot sii|gcwtcd a hoycott. 

Hagcrty quoted Cutler as s.iying lie 
liad told the businessinen the Tiirliisli 
radar story was "not treason but a 
.shameful thing" and iirubably would 
be a erinic under law.’ llagerty said 
Cutler told liiiii "at no time in the 
speech" did he mention treason or ad- 
lertising. 

'Probably Advertisers' 

111 u letter re'phing to the subcom- 
mittee’s request for an explanation, Cut- 

"To illustrate diffieiiltics facing a free 
nation In the continuing struggle with 
iiiteniiitiimal communism. I mentioned 
a story recently published in a weekly 
trade journal, not identified bi’ me bv 
name (hut in w’nieli I stated that some 
of my listeners were prob.iblv adsertis- 

"Thc story purported to give details 
about an overseas installation and its 
contribution to free svoricl defense. 

"I temember saying that the publica- 


Jan. 1, 1946, automatically declassified. 
He said that since July the number of 
Defense Department personnel author- 
ized to originate the "top secret" clas- 
sification has bcCTi reduced from 4.672 
to 225. To facilitate future declassifi- 
cation, lie said personnel classifying 
documents arc requited to explain their 
"thinking" in making a classification. 


tion of this story was in a category of 
things prejudicial to out nation and its 
people in the free world struggle for 
sunival. i explicitly stated that the 
publication of the story was not Irca- 

"I did not 'state that any ads ertiscr 
should bovcott the magazine." 

Moss' Reply 

Rep. Moss said lie made public the 
correspondence with Cutler at the re- 
quest of membets of the press after the 
subcommittee staff had checked with 
members of the council who attended 
the dinner. 

"Tliose present (at the dinner) report 
that Mr, Cutler did not identify the 
publication." Moss said. "But the stors 

ill cpicstion had been front page new s in 
sirtually every newspaper in the cuun- 
try only a few dass before, and the 
newspapers prominentlv identified the 
journal (.AviAriON Wi.kK) as the sinitcc 
of the informatian about the missile- 
fracking .station in Turkey. 

"In commenting mi Mr. Cutler's 
remarks, I am in no way passing judg- 
ment on the information disclo.sed. . . 
If ;i responsible govcnmieiit official 
alleges that there has been an imauthor- 
ized disciiisurc of properly classified in- 
foniuition, bis only proper course of 
.iction is to make his cliargt.s openh and 
take the stcjis provided b\ law, 

’"rhe questions arising as a re'sult of 
Air. Cutler's rciu.irks illustrate the evils 
of secrecy imposed cm meetings of the 
Business .Advisory Council. This secrecy 
is clefciulcd on grounds that the goiern- 
nicnt can obtain candid advice from 
businessmen onh ,it off-lbe-tccord mect- 

"Wlicn secrecy is extended to dinner 
meetings at which government officials 
,iic enabled to make remarks fur which 
tliew arc not publicly accountable, the 
argument for sccrccv becomes unten- 
able." 

Moss blames Cutler for much of the 
unne'ccssary secrecy surrounding U.S. 
military programs (see page 28). Moss 
;ilso said Cutler claims credit for Inning 
cstablislicd the Commerce Depart- 
meiit'.s Office of Strategic Infoniiiition 
to censor unclassified inrornuitioii. 'Hie 
office was abolished following .Muss' 
subeiiinmittce iiivcstigatiiins (.AAA' Julv 
l,p. 25). 


Cutler Denies ‘Boycott’ Accusation 
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Red Sputnik Plans Available Last June 


By Kvcrt Clark 

Washington— AppraxiiUiitc date of 
the Lmncliing of Sputnik 1 w'.is avail- 
able to the U.S. guvcnimtnt in an offi- 
cial report written last June 21 and 
widely eirciiliited be Sept. 1. Sputnik 
I was fired into its orbit on Oet. -1. 

'I'his same report pointed out that 
Russia w.is almost certain to capitalize 
on ‘‘the prestige and propaganda value 
to be gained" b\ laiinchiiig its earth 
vitcilite ahead of the U. S. 

President Eisenhower said at his first 
post-Sputiiik press eonfereiice on Oct. 9 
that he had no advance information 
that a Russian satellite launching was 
im iiiiiicnt. 

I'iiilurc to partialis counter the Rus- 
sian |)iopagiinda and prestige gain in 
advance by taking the initiative and 
announcing what the Soviet Union was 
.ihout to do illustrates one of two major 
problems in the seicniific and technical 
information fields: 

• Failure to acquire, index, classifs, 
•ibstr.ict and disseminate propcrls llic 
vast amount of scientific technical liter- 
ature asailabic in this countrv and 
abroad. 

• Failure to act on if |Jropcr!y even 
v'licn it is acquired. 

Rvidcncc of Russia's intenfinn to 
make the greatest political use of tech- 
nological achic'cments in the Intcrna- 
timia] Geophysical Year, especially in 
astronautics, has been abundant and 
has reached this coiintrs in quantity, 
Rond Memoraisdum 

The prexlietiou of the "distinct pos- 
Mbilitv" that Russia would attempt a 
vitellite l.iuiielimg on Sept, IT is con- 
tained in a Research Memorandum 
(1922) written bv F, |, Kriegcr and 
published hv the Rand Coqr,. a study 
group sponsored almost exclnsiscly by 
,\ir Force ,iml the .Uomie Miietgs 
Coiiimissiim. 

.yds.intages to be gained by being 
first with a s.itcllite "present a citenm- 
stance far too attraetisc for the oppor- 
lumsts in the Kremlin to ignore.” 
Kriegcr concluded. 

Krieget’s mtnioranduni is Part II of 
•\ Casebook on Sosiet .Vstromiutics. It 
e|uotes Acadeniieiaii A. N. Nesmesanov. 
president of the U.S.S.R. ,\cadcms of 
Sciences, as saving m Komsomolskaya 
Pravda last June 9 that ".soon, literally 
within the next months, our planet earth 
will acquire aimthcT s.itcllite, . . . 'Ilic 
tcehnk-al difficulties that stood in the 
svav of the solution of this grandioise 
task hasc been oscrcornt by out sciai- 
lists. 'I lie ii|)paralus by means of svhich 
lliis extreinels bold experiment can be 
reali/ed has ulreads been created." 


Eight days earlier, in Pr.ivda. Ncsiney- 
aiius- had said: "As a result of many 
ve.its of work by Sosiet scientists and 
engineers to the present time, rockets 
and all the nceessars equipniciit and 
app.iratus have been created bs' means 
of svhich the |)roblem of an ;irtificial 
earth satellite for scientific research 
purposes can be solved." 

Soviet Astronautics 

.\ffcr an exlciisise smses of recent 
Russian technical and popular litera- 
ture. Kriegcr reported the ■distinct 
possibility” that the Soviets svould 
trv for .Sept- 17, aimiscrsais of the 
birth of Rii.ssiaii astronjuties pinuecr 
Kon.stantm F. I’siolkusskii. "Iliougli 


it eoincs rather early in the current 
IGY." One factor supporting this con- 
clusion, he said, was postpoiicinent of 
the firing of the first Project N'.inguatd 
satellite to late 1957 or early 1958- 

Six months before Part II of the 
Casebook was ssritten, Kricger re- 
ported in Part I (R\l |■^)0) that 
tlircx: basic reasons probable sscre 
bcliind Russia’s increased effort to 
publicize its interest in astronautics— 
and the first of these reasons was 
propaganda. 

Rand docs not publicize the circnl.i- 
tiim of its research memoranda, but 
there is little doubt that officials 
ccinnctted ssitli Projex't Vanguard and 
satious U. S. missile programs received 


TsiolkoAskii: 'Earth I.*i a Cradle’ 

\\'j>liiiigtaii— Russia's interest in space tliglit begins witli her 19th Cciifurs 
pioneer Kniistantin Is. Tsiolkovskii. ss'lio said: "Itic earth is a cradle of the mind, 
hut one caniint live fniesvc in a cradle." 

Blit evidence of tiic Soviet Uiiinn’s iiiorc tccnil and mote intense interest in 
cosiiiic conquests dates hack to Nnv. 27, 1955. ulrcn .Academician N. Nc-s- 
mesanov, president nf ttu- U. S. S. R. .\cadeim of Sciences, told the \%'orld 
I’l-jcc Council in \'icima; "Science has readied a shite alien it is feasible to send 
a strato{iijnc to the miKin, tn create an arfilrcial s-ntcllitc of ttic earth." 

'I'his statement was "the signal to begin uidc-scale publication nf articles and 
hooks on space flight," accnidiiig to I'- J. Kriegcr of tlie Rand Corp. In Part II 
of Casebook no Soviet .\5tronaiitics lRM-1922), Kriegcr tracts subscqncot events 
timt made Russia's intentions <|uitc clear. suniiiian follows; 

• K. I'.- I'.sioikosskii Gold Medal. I'lstnhlislicd Sept. 24, 1954. by the Prc-sidiiuii 
nf tlic U. S. S. R. \cadciiis of Sciences for ootstaiidiiig work in iiitcrpkmetars 
coiiumiiiicatimi to bo awarded cverv tlircc years bcgiiiiiing in 1957, 

• Coinniissioii on Interplanctars Communications, l-lstablished by the Presidium 
as a permanent iiilcrdcpartiiieutal group shortls after creation of the Tsiolkovskii 
Medal, to "coordinate and direct all work concerned with solving the problem of 
mastering cosmic sirace." 

".Vcadcinician I.. I. Sedov, a fop-notch hydrodynaniicist. was apirointed chairman 
and M. K. Tikliniiijsov— who designed and successfulls launched liquid projicUairt 
researdi rockets in 1954— was appointed sicc-cliairinan," Kriegcr said. 

• Two Soviet delegates. Sedos' and K. F. Ogorodnikov, an h'.nglisli speaking 
asttoiiiiim pnrfcsuit fmiii [a.-nin|rad Stale Uiiivcrsits, attended Sixth Iiitcriiational 
Vstrunantical Congress at Co(>cnIi:igen in .\iignst, 1955. 'nds was the same month 
tile U. S. announced its Project A'angiiaid. 

• U. S. S. R. .\cadcmv of Sciences applied for membership ill the International 
Vstroiiaiitical I'cdcralioii III 1956, M the Scsenth Congress ill Rome in September. 
1956. the appliealinii was accepted and tlie lone Soviet delegate— Sedov again— 
was elected an I.5F siet presidenf. 

• "Uiicommiinicativcncss" ended last December when .Academician \. A. Blagon- 
ravov, armaments si>ecijlist and Piesidinin mcnibot, led a delegation of 15 scientists 
III the I'iisl Iiitemntional Cimgrcss on Rockets and Guided Missiles in Paris. 
Summaririiig sninL' nf the papers presented, Blagonravov svrotc in June that cosmic 
ray investigations hs means of rockets began in Russia in 1947. that atiiinspheric 
coin|rosition studies to 100 km- altitude began in 1949. and tliat systematic 
studies of the aliimspliete, including the use of dngs. were conducted Irom 1951 

Krieger's studs, completed last Jiiiic, concluded tliat Russia iniglit well altenijit 
to launch its first satellite cm Sc|)t- 17, of this scar, the lOOth annivetsars of 
'I'siolkovskii's birth date; partis bcc-aiise tire "prestige and piupaganda sjhic tn 
be gained from a premier launching of an earth satellite whether instrmneiited or 
not. undoubtedly present a eiccumstaiicc far loo attiaelive foe the opportunists 
ill the Kremlin to ignore." 
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the rtixirt titkxl Putt II of the Casc- 

tinok. 

.Armed Scn iccs Tcchnicul Informa- 
tion .Agciicv l.ASTf.Al also listed the 
reixirt as AS'l'I.A Document Number 
,\D !s?018- The report is con.sidcrcd 
.1 working paper that may be cxpnndcd, 
modified or ss-itlultassn at any time. 
\ ie'ws. conclusions and recommenda- 
tions expressed in it "do not necessarily 
reflect tlie official views or policies nf 
the U. S- .Air I'orcc.” the report says, 

III addition to couinients on satellites, 
the technical and scmitcclinical papers 
coseted bs Kriegcr dociiinciif Russian 
interest in high<ueigy fuels, atomic 
rockets, manned satellites, space .stations 
,ind interplanetary flight. 

Russian technical literature on astro- 
nautics also contains "a wealth of evi- 
dence of nathc competence" and 
"cle.irK' indicates that the Rii.ssians 
possessed a relatis’clv high degree of 
teelimcal sophistication more than two 
dcc-adcs ago." Kriegcr said. 

One recent p.ipcr. which Kriegcr said 
IS ‘■probable (the) most startling dis- 
closure in connection with Soviet space 
flight activities," speaks of 600 tra- 
jectories for flights to or armiiid the 
moon, calcidatcd bv computer in a 
two-ic-ar studs. 

.Mliumgli the Rand studv iqjrcscnts 
good aecpiisitlou and quick assiinikitiim 
,iiid distribution of tcciinical informa- 
tion. it is not tvpicat of the general 
h.nidling of such information in the 
U. S. 

,\ study of Russian and U. S. pro- 
gram.s, seriften by Jeimie and llcrscliel 
Closiier and printed in the current 
I cdcra! Bar Journal, charges that: 

• Russia not only makes better use of 
her own scientific, technical and 
engineering information than the U. S, 
hut makes better and more rapid use 
of U. S. information that the U. S. 

• U. S. has no central clearing house 
for .such information even tliongh 
authority for it lias existed for 1 i years 
Iw executive order and for ses'Cn vears 
bv Icgislatise act. 

Russia's infonnatiun institute, created 
in 1952. has a permanent staff of 2.500 
translators, abstractors and publishers, 
supplemented by more than 20,000 
cooperating ])rofcssional scicutist.s and 
engineers fliroughout the U.S.S.R. who 
sene as part-time translators and 
.ibstractors in their specialized fields, 
the Clesncr studs- shows. 

Tlic institute publishes 15 ‘'abstract 
journals" containing -1110,000 abstracts 
culled from mote than 10.000 journals 
from more than SO countries. Some 
l.-lOO of the 1.800 scientific journals 
published in the U. S. are translated, 
indexed and abstracted. Perhaps most 
useful are the 20 Kx|)tess Information 
Journals, designed to give key Sosiet 
scientists and industries suinmaries of 



Army Unveils Satellite Plans 

Ann; last week reve-aleri the first ilehils of its satellite project and dis|ita;ed the iiistruiiicii- 
tation package, here lield bv Dr. Williaiii II, Pickering. din'Ctor of the Catifomta Institute 
of Technology Jcl Pro]mlsion Laboratorv. Satellite will not sciraratc from last stage of 
rocket, a modified ,-Arim lupiter C. Instriuneiitation, fnimerlv Package 2 in Navv A'aiiguard 
ptograin designed inaintv for cosniie rav stiidv, is sliglitlr over a font long and weighs 20 lb. 
jet PiO]iiilsii>n laibomtorv is plasing tnic In .Army progtaiii siinilat to that performed bs 
Naial Research laiborators for A'angnaid. 


foreign technological developments 
within two or three weeks. 

•At lc;ist one II. S. scientist familiar 
with programs in biitli coiiiitrics has 
proposed a comprehensive plan for 
improving thi.s country's ]5r()gnim. He 
is Dr. Harold Wooster, director of 
rcsc.itcli coinmuiiicatioii for the Air 
Force Office of Scientific Research. He 
urges five immediate steps; 

• Increased support of .AS'l’I.A. Created 
in 1952, AS'l'I.A was given a firm annual 
budget ceiling of S2 million. Thi.s seat 
Air Rcsearcli and ncvclopmcnt Com- 
mand, which pays for AS'I I.A's house- 
keeping expenses, lias contributed an 
additional 5700,000. Wooster estimates 
•AS’I I.A needs a S5 million budget and 
45 additional personnel to cum- wliat 
sliniild be its present workload, and 
more to incre.isc it. .ASTI.A is a tri- 
service agency directed by a Defense 
Department-level poliev council. It has 
500.000 reports on government rese.ircli 


and development and circulates about 
that number aimually, here and in 
N.ATC) coimtries. 

• Creation of a long-range planning 
group on resources and need for search 
of published scientific infonnation. 

• Creation nf an exjrress abstracts 
service for scientists in defense work. 

• Creation of a central abstract 
agency that would pool the efforts of a 
number of existing government, non- 
profit and private services. 

• Increased federal support of scientific 
journals and .ibstracting services, now- 
done tn a small degree bv scientific 
offices ill the .scn iccs. 

Volume of literature has doubled 
each 1 0 to 15 years since 1 800, Wooster 
savs. Example of the problem that 
results: .A survey of 100.000 scieaitific 
papers showed that about a fourth were 
abstracted an average of 2.5 times each, 
another fuiirtli once each, and about 
half were never abstracted at all- 
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Grumman Biplanes Probe Spray Market 


By Craig I«« is 

Dallas- \c«- iieticiilluriil airplane de- 
signed spccifie.ilf' for aerial dusting 
and spraying has been demonstrated 
ss idclv to aerial applicators in the South 
bv Grumman Aircraft Knginccring 

Tss'O prototypes of tlic Cmminan 
biplane svcrc demonstrated tn operators 
in Arkansas. Mississippi. Louisiana and 
Texas during a tour that started early 
in October and svound up at the Na- 
tional .\viation 'trades -Assn- Conven- 
tion here. 

Cimniiian’s new biplane is aimed at 
a market now largch equipped with 
a sariet)’ of used aircraft, many of them 
ill-<idaptcd to crop spraying and dust- 
ing. Gnimnian surseyed this market 
in the sninincr of 1956 and decided to 
build the prototyiJCs. Northrop .Air- 
craft Corp. is also repotted interested 
in this market. 

Prototypes were built (.AW June 24. 
p. 29) with the intention of using 
them purely as market rcscatcli vcliiclcs 
to get first liand information from the 
field as to whether tlies arc practical 
in design and price and whether a 
siiffieient market potential exists tn 
justify putting them into prrxluction. 

Grumman management, interested 
in widening the company's aircraft base 
to lessen the .shocks of U. S. military 
"peak and vallcv" procurement pro- 
grams, is studying all angles of civil 
aircraft market. It already is working 
on a fwin-tnrboprnp-posvcrcd business 
transprrrt, the Culfstream. The crop 


dusters present trial balloons as to 
prospects ill their particiiLir field. 
Alanagcinent has a|>pro'cd |>rodiiclion 
and sales programs on the Gulfstreain. 
but definitely has not yet committed 
the conipimy to the agricultural air- 
planes. Indications are. that as test- 
beds. their design has not yet been 
iii.ide final. 

No definite production plans have 
been amiminced for the aircraft, hut 
the esimpany figures it would take 
about a year to roll out the first pro- 
duction model once «ork got under 
way (111 a production facility. 

Two Prototypes 

Grumman has built two prototypes 
of the new airplane, one for dusting 
and the second for spraying. Both arc 
adaptions of the same basic aircraft, 
a biplane posvered bv a 220 hp. Con- 
tinental engine and designed to cany a 
1,000 lb. pavload. No price is quoted, 
but tlic airplane will proliabh' be in the 
517,-18.000 lange. 

Wing span is 35 ft- S in., length 24 
ft. 4 in., niaxinium height 10 ft. 9 in. 
I'hc biplane gross weight is 3,500 lb.; 
empty weight is 2,079 lb, IIop|jct viil- 
ninc is 29 cu. ft. (217 gal-l and the 
hopper load lestrielion is 1,000 lb. 

New airplane is in experimental 
status now, but it will lie certificated 
niulcr Part S of the Civil .Air Rcgula- 

Cnimimm rates maximum speed at 
115 mph. and stall speed at 55 inph. 
I he aircraft will take off in 31(1 ft. 
weighing 2.300 lb. or in 610 ft-' at its 


3.500 lb. gross weight. Rate of climb 
is 1,010 fum. at 2.500 lb. and 540 fpm. 
at 3,5(10 lb. 

Kndiiranee is rated at three hours 
with the Continental 220 hp. engine 
at 1,750 rpni. The airplane can use 
a variety of engines, including major 
overhauled surplus, and tin's is cited as 
an economv feature. Another economy 
aspect is lower fuel and mcrhaul cost 
on the low power (220 to 300 hp.) 

'I’hc new spraycr/dustcr has all-metal 
body. One prototype has all-metal 
wings, the other has wings that arc 
metal on top and fabric underneath. .-Ail 
control surfaces are fabric. 

Metal fuselage has rcmosablc panels 
that Gminiiian says can he taken off in 
30 see, b\- tsvo men. Tliis feature makes 
tile aircraft interior easily accessible for 
cleaning, 

I'ucl tank carries 34 gal. and is in flic 
center section of tlic upper wing. Upper 
and lower wing panels are interchange- 
able, and Gnnnman says its simple de- 
sign reduces rigging time. Wings haic 
fixed struts, along witli a strut between 
tlic dual ailerons. With the torsionally 
stiff wings, all tliat is necessary is to bolt 
them to the center section and fix di- 
hedral with simple rigging. 

Describing the virtues of the biplane 
design, Grumman says it has a low stall 
speed and a gentle stall. Hie biplane 
configuration ptoiidc.s good stall warn- 
ing, and tjic two wings provide plenty 
of crusliablc struefiire to absorb energy 
in a crash. Thev also provide protecHon 
against wires in low level operations. 
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Biplane also has a shorter wing span 
than other configurations might. 

Cniinman also notes that the sloping 
nose and the normal flight altitude with 
the pilot sitting high provide good visi- 
bility. One pilot cstiinates that the 
ground can be seen 60 ft. in front of the 

file new airplane has spring steel 
type landing gear. This feature, plus 
aileron control on the ground, reduces 
danger of gniniid looping. 

Prominent .safety feature in the de- 
sign is a large headrest rising behind 
the cockpit. Ilie headrest has an over- 
turn structure in it for crash protection. 
T he structure is a steel tripod which is 
an extension of the basic structure, and 
it has a 6 in. x 10 in. ciiital pad on it. 
It is designed to keep the pilot from 
getting "cleaned off" in overturn crash 

and ovcrtiim structure in the Grmiinian 
Inplanc ate stressed for 40Gs. 

Hopper Location 

rile hopper and all equipment are 
fonvard of tlic pilot in the new airplane, 
and the hopper is rciiiovahle vvifhoiit 
disturbing wing rigging. A full throat 
diini]) vaTvt ,can empty the ho|3per in 
ininimimi time. 'Hie .same hopper is 
used for both sptaving and dusting, 
and only the cxtcrmii gear varies for the 
different jobs. 

Cruniiiiaii says aerial applicstor.s 
would be able to choose hchvccn buried 
leading edge sprav booms or cx|x>scd 
trailing edge booms. Convcr.sion of the 
airplane Ijctvvcen dusting and spr.K'ing 

S car is estimated at two to three man 
ours. Small propeller drives Inmg 
outside the fuselage power the hopper 


equipment, act as a pump for the spray- 
ing gear or an agitator for the dusting 

Three instruments have been 
mounted outside the cockpit on the 
prototypes, although Ctuinmaii hasn’t 
decided from operator reaction whether 
this fo-.itore vvtnikl be on the production 
model nr not. Airspeed indicator and 
tachometer are mounted in front of the 
liojiper door, which is in front of the 
cock|3it. I'nel gage is mounted below 
the fuel tank under the center section 
of the npiKr wing. Purpose of this out- 
side loeation is tn enable the jiilot to 
check tlie'se ofteu-nsecl iiistninicnts 
without having to glance down into the 
cockpit. 

To iirotcct the aircraft from corro- 
sion, all surfaces arc coated with huran 

mended by Texas .A & M College, 
which has done extensive research work 
in the field of crop dusting and spmy- 

WADC Takes Aetion 
On Data Link Stndies 

Dayton— L'icst step toward the long- 
avvait^ development of a data link suit- 
able for civii-inilitiiry use in routine air- 
round eoninuniieations has been t.ikcn 
y -Air t'orcc's AA'right .Air Develop- 
ment Center. I’hc center expects to 
award hclweeii ciglit and a dozen fonr- 
inontli study contracts for evaluation of 
a variety of different data link tech- 
niques to de'tcnniiio their suibibilitv 
and ecmiiiiiiic feasibility for a coniiinm 
svstem air traffic' control signaling svs- 
tern (.ATCSSl. 

Airways .Moderniaation Board is ex- 


pected to assume program sponsorship 
in the near future. Miranwhilc, 20 
avionics manufacturers who attended re- 
cent briefing hero bv AA'.ADC's Com- 
nmnication and N.ivigatinn Laboratory 
arc readying proposals for a Dec. 1 3 bid- 
opening datc- 

Data link techniques vvliicli AA'.ADC 
expects to have evaluated in study pro- 
grams ineliule many dcvclipcd for mili- 
tary use under security wraps. Some of 
the tc'chiiiqucv to be studied iucindc: 
time division, frequency division, 
Tacaii-tvpc, narrow-band television, spe- 
cial purpose telefy|>e, hcvmi-codcd omni- 
runge and ended beacons, according to 
a center spokcsiium. 

AMB to Receive Bids 
For Avionics System 

Washington— .At least 25 avionics 
manufacturers or "combines" arc cx- 
pcctcii to submit proposals this week to 
the Airwavs Modeniization Board for 
experimental automatic data |)rocessing 
and displav srstcin. (.AAA' Sept. 30. p- 
29), ' ' 

Sperrv Rand, Radio Corporation of 
Amecica and .Airborne Instruinents 
Laboratory have formed a team to sub- 
mit a single joint proposal, with Sperrv 
serving as the prime contractor, Pliilco 
and AVestinghemse reportediv will also 
submit a joint proposal. Hughes Air- 
craft Co. and International Business 
Machines Coq). each arc expected to 
submit individual proposiils for the en- 

•Ainvays Modemiaatfun Board official 
siivs the agciKv hopes to pick a winner 
by mid-December, or bv early Jaunarv 
at the very latest. 
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Long Range Radar Spots Sjjutniks 


York— Huge new e\|)etiineiitiil 
imig-ningc nid;it, do eloped b\ Lincoln 
l.nijorntoA to stndv Iwitistic missile 
defense uroblcnis. hns sneecssfiilK de- 
lected both Soviet enttli satellites "nt 
tenuite distiinccs,'' it wjs rcvciiled Inst 
« cek. 

\e« rndnr. now in operntiiin nt 
Millstone Hill, nhoul sO mi, noitli of 
lloston. tcportedlv hns niso trucked 
\crobte missiles fired nt I t. CImtcliill 
111 Canndn. nppiosiinntels 1.200 mi. 

Millstiine tndnr cinploss nil S-1 ft. 
dininettr pnrabnlie reflector which can 
lie rotated sfiO deg. in .i/inuitli and 
elevated from the liorizontal to the 
zenith. Reflector is nimmted on a 
steel tower 90 ft. high. Kxtrenicly high 
iiowcr transniissioiis arc made jsossibic 
m s|5cciall\ designed khstroii tubes 
measuring 1 1 ft. high. 

Special transistorized digital com- 
)Kiter, designed and built Lincoln 
Uiboratory, processes radar rctiirn 
signals on a real-time basis at e.x- 


Iremelv high speeds to detenmne target 
bearing, eleiation, range and speed 
(Doppler frequency). Data is read out 
aiitoinatiialh on a higli-speccl printer. 

Kxtrcmcly narroiv beaimsiatli of 
.Millstone radar (estimated at about 
2--1 deg.), intended to improve its 
range and performance against ICILM 


uose ione-si/e targets. Ii.is eonsetineiit 
dis.idvantage of rec|inring that approxi- 
mate target Ideation be known iii order 
to correctly orient antenna aiming 

In carls Sputnik .sightings, radio di- 
rection finding teelniiqucs were em- 
ployed to cstablisli correct aiming point 
for the Millstone radar. However, the 
.success of infrared radiometers in de- 
tecting Soviet satellites svitli relatively 
broad fields of liew suggest that sucli 
dciiccs might be teamed uith the 
Millstone radar to provide such .aiming 
information (,^\V Nov. -1, p, si). 
Small, lightsveight radioiiietcr scanning 
head can qiiickh' search large area 
" licrcas the rotating portion of the 
Millstone radar weighs 90 tons and 
requires a coiisidcrabli' longer period 
to scan a similar area. 

Lincoln l.aboratorv .savs its new 
radar will also lie used to stndv "radio 
effects of meteors .ind tlie aurora." 

TtM liiik(ue Cuts Cost 
Of Memory Element 

Ness Y’ork— Sliarph different tspc of 
nipid-acccss eonipnler memory dement 
wliieli is far mote simple and less 
eostli to fabricate has hccii dcvcUi))ed 
In Ikll 'I'clcplionc Laboratories. 

I. ike ccmvcnfimial magnetic core 
mcinnrv arras, new technique emploss 
mesh of scrfica) and liorizontal ssites. 
Important eliffercnec is tliat new Bell 
tccliiiiqnc. tailed "Tsvistor.” elimi- 
nates the tiny ferrite cores and with 
tliciii tlic difficult priihlcm of threading 
liorizontal and scrfical svircs tlirimgh 
(he rorcs. 

Memory array made by the Twistor 
icehniqne consists of iiitcrsvnscn mesh 
of liorizontal ssircs made of co])pcr 
and scrtieal wires made of niagnctie 
material. Torsion applied to magnetic 
svircs sliifts flic preferred direction of 
magnctizatinii from tlic conscntional 
longitudinal path to a helical path. 
Coincidence of both circular and longi- 
liidinal magnetic fields can tlicn be 
used to introduce information into tliis 
svirc in the form of polarized liclical 
magnctizaition and the magnetic svirc 
itself can be used as the sensing means. 

Ill order to stoic an information bit 
it is ncccssan' to appls- two simultane- 
ous current pulses, one to the appropri- 
ate copper wire, one to the .appropriate 
iiiagnelic wire. Iiifminalioii n-.ul-oiit 
is aehicsed by oscrdriviiig the longi- 
tudinal field in reserse direction and 
signal is obtained actass magnetic uire. 
Output signal is sonicwliat larger tlian 
input )Hi1sc iini|)htnde, Bel! says. 

lailjonitorics currently arc iiiscstigat- 
ing optiiiuini size and composition of 
magnetic ssircs for iiesv memors ele- 
ment. Diameters as small as 0.001 in- 
appear feasible. 
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precision blades for flight propulsion 


Superalioy blades, buckets and vanes — precision com- 
ponents for rotating and static assemblies — are products of 
the Aviation Divisions of Kelscy-Hayes. Kelsey-Hayes 
also produces tlirough its osvn vacuum mcltuig faeilitie.s. 


the special alloy metals that go into these and other 
products demanding high tensile strength in the high 
temperature field. Kelsey-Hayes Company, General 
Offices: Detroit 32, Michigan. 


KELSEY-HAYES 

0 Automotive, Aviation and Agricultural Parts • Hand Tools for Industry and Home 

17 PLASTS; DOroil anS Jaefcfftn, AfleA.; Lci Angelet: AteKtetporl, Pa.; Springfield. Ohio iSpeeo Dirieion): Utica. N. Y. WUeo Drop Forge & 

Tael Piri«i 0 Hl; Oneenporl, Iowa (Farm Impliminl and Wheel Dieieien); PhilodelpAia, Pa. itieinl: Dlriiion); Windeor, Olil.. Canada, 
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ON GUARD IN CANADA... IN EUROPE... 

AND FOR THE FUTURE... THE. AVRO ARROW 



From the first flight of the Mark I CF-100 in 1950, 
the development and performance of this all-weather 
interceptor for the Royal Canadian Air Force has 
won for it the role of front line defender in North 
America and Western Europe. 



The Avro Arrow, recently unveiled, begins an inten- 
sive pre-flight testing program. Under development 
for the interception role of the RCAF in the new 
North American Defence Command, the Arrow will 
have supersonic mission capabilities. 



Aimo AIRCRAFT UMirea 


:OE CAi 


MALTON, CANADA 


Congress Ready to Vote Funds 
For Priority Items, to Cut Others 


'Ihc VI would lie tcjdj fur dcln- 
tr\ b' tilt time prcicnt KotcJii wiit 
linhigc aircraft nmv being ii^cd or 
ordered h\ the Gtrmiin air ftirec begin 


tv ashingtoii— Congress appears to be 
willing to snte funds for the Fiscal 19s9 
budget required for bigb-priorily 
tiefense programs, but there will be 
strong pressure to postpone or abandon 
low-priorit\ military and civilian pro- 
grams. 

Commenting on tbc U.S. misMlt 
lag last svcck. Rep. George Mahon 
(D.-Tcx.). cliainn.in of the House .\p 
jsropriations Subcciniinittec on .Vmicd 

■'The prime need is not a snendini 
spree but better decisions and better 
plamiiug- \S'c arc not going to moiinl 
a charger and ride off in all directions, 
but ne do "'.1111 to mount a charger 

A determined effort will tic to gi\e 
top priority to construction of a large 
miclear-powered submarine offensist 
force armed with Polaris fleet ballistic 
missiles. 

Sen. Henry Jackson (D.-Wash.), 
chairman of the Joint .Atomic Energy 
Mililarv .Applicatioivs Subcommittee, 
lias called for prompt initiation of a 
program for at least 100 submarines to 
be constructed by the time Polaris 
missiles become operational. He 
recommended that the submarine force 
be placed directly under tbc command 
of the Joint Chiefs of Staff. 

Opposes Corners 

Jackson said he would oppose "iim 
more big carriers.” and n-anted tlie 
snbinariiie construction iirogram to 
lone a separate budget so that it would 
not be hampered Tiy com|Ktiiig ship 
prograins. 'The best use tliat can be 
made of ballistic missiles is aboard 
atomic powered siibniiiritics tliat can 
fire missiles 1.500 miles from dccji 
under the high seas.” 

He said the missile-carrying subnia- 
riiics would ' picscnt to tlic Soiiets an 
almost impossible diiemmic. They 
would base to spend billions of their 
resources to find an answer to this de- 
terrent. It is in this area tliat we must 
now' push. . . .” 

Jackson objected to N.wy’s present 
plan under wliieh the first Polans- 
equipped atomic submarine would not 
be reads- until 196Z, adding "this is 
the kind of lag time we can’t afford.” 

So far as the merall defense problem 
is concerned. Jackson said. "'.Adminis- 
tratiic oierhauling is the first order of 
business.” 

Sen. Clifford Case (R.-N. ).) com- 
ineiited that, "Clearly, we h.n e to make 
a greater effort to maintain our national 
defense strcngtii. The American peo- 
ple will not begrudge the money. But 


, , . thci- Iwse even right to expect 
that their lax dollars will be utilized 
with maximum tffccthencss. . 

Todav, the Senate Preparedness Sub. 
eranmittce, beaded by Sen. Lyndon 
Johnson (D.-I'e\.). Senate Majority 
le.ider. is scheduled to Iscgin hearings in 
a comprehensive investigation of tlic 
satellite and missile fields I.AW No\-. 
n.p. H), 

Missile Visits 

Ljst week. Malion's .subctiminittce, 
which passes on defense funds, held an 
executiic briefing session with Seftc- 
tan of Defense Neil McElroy. Later 
the snbcoinmittcc. wliich already lus 
visited California missile installations 
and plants, planned to go to .Army's 
Redstnne Arsenal at Huntsville. Ala., 
and USAl”s Patrick AFB. Ela. 

Other recommendations made ljy 
Jackson on the U.S. defense program 

t Take the ealeulated risk of paralleling 
missile production with dcielopmeiit. 

• Start now "designing and planning 
the best possible Tamiehing platforms 
on land, on the sea and under the sea.” 

• "Vastly" accelerate defense analysis 
program to a.ssure the best passible 
opcraticni.il ap|)lication of wca|jons. 

Germans Show Interest 
In Northrop’s N-156 

Bonn— West Germany is seeking a 
next-generation interceptor to csentu- 
ally rc)>hicc current aircraft. .A strong 
contender at the moment is the VI 5(i, 
a Northrop Aircraft dcsclopment of the 
T-J8 supersonic trainer. 

Chief selling points, Germans say, arc 
its ability to operate from an nnim- 
pros'cd field, fast rate of climb, high 
altitude and speed pcrfoninmcc. In 
addition it is said to possess seisatility 
to make it usable in I'arious configura- 
tions as a trainer, interceptor, fighter- 
bonibet and strike aircraft. 

Seseral other aircraft, inehiding the 
Crumman I'llF-lF. the British Saun- 
ders Roc P. 177, the English Electric 
P.IB. the French Mirage 5.\ and the 
French Trident arc also in the running. 

'Ihe decision may be p.irtially polit- 
ical, insofar as there is feeling tliat tbc 
combination of building German foreign 
currency reserscs and the sagging con- 
dition of French and British aviation 
industn' should he used to help balance 
cacli other. 

In any case, there is an unsvillingness 
on Germany's piirt to use anybndy 
else's leftover c(|uipmcnt. 


News Digest 


Hamilton Standard ptopelltis will lx; 
used bi US.AF' 011 l.oekbeed C-HOB 
Hercules turboprop. Company met all 
tcclinieal qualifications nid was low 
bidder in a competition between 
Hamilton Standard. CortKs-\\ right and 
.Aeroproduets. Production models of 
the C-l sOA arc cquipjied with .Aero- 
products proix’llcis. 

A. V. Roc, Bristol .Aircraft, do Havil- 
h'nd .Aircraft, Handley Page, Riills- 
Rosce, Short Brothers and Harland 
and A'ickers Amistrongs lune complete 
preliminary theoretical work on a 
British supersonic airliner. Coni|)anies 
are working with the Royal .Aircraft 
I'.stabUslinicnt at Fambotougli. Large 
part of the main experimental work 
has been planned, and design anti 
inamif.ictiirc of research mocfcls has 

A'crtol Model 105 helicopter fitted 
with two Lscomiiig T55B turbine en- 
gines made first light last week at 
Nlortoii. Pa. Speed of the Model 105 
, nuiehfied 11-21. is increased by 
the installation. Vcrtol has been flying 
an 11-21 with two General Kleetrie 
I 58 turbines (-AAA’ Oct. H, p. 50). 

Consair B-58 Hustler bomber is sub- 
ject of ground training courses being 
given by tompany at Convair-F't. 
AA'ortli to about 220 US.AF' pilots, ob- 
.servers and ground force teclinicians. 
Courses embrace the basic B-5S air- 
craft and its systems, including ob- 
server ground cbcckout. Personnel 
were drawn from .Air Research and 
Development Coinniaiid. .Air Materiel 
Command, Strategic .Air Command and 
.Ait '[ raining Command. 

F'aiteliild Engine and .Airplane Cor|>. 
reported earnings of S5SS.00O on sales 
of 5118,695.00(1 for the first three 
quarters of tbc seat. These earnings 
compare with Sl.374,000 on sales of 
SI 07.455.000 for the first three quarters 
of 1956. 'Hie compain has a backlog 
of 5177.000.000, 

General Dyiianiies Corp.'s consoli- 
dated net sales for the first nine months 
of 1957 were SI. 155, 182.505 compared 
to 5715,505.688 for the corresponding 
period in 1956. Net income after taxes 
was 532,0-89,954 compared to 523.015,- 
(1O6 for the same period last ye-at. 
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AIR TRANSPORT 


Airlines Face Traffic-Jammed Winter 


Increased volume of inslriiment traffic saturates 
airways; airline performance may hit new low. 


B\' L. L. Dotv 

Washington- Increasing \(iliinic of 
imtnniicnt tialhc. alrcad) saturating 
acceptance rates of major airports ami 
outdistancing the Civil Acrnnautics Ad- 
iiiiiiistratioii's crash program for air- 
nsns iiiipnncnicnt. is fhrcitening the 
•lirliiics with another s^intcr of \\ide- 
spic-ad traffic hottlcnccks. 

A fen airline officials fear that the 
prohleni of osertaxed air\s-avs and air- 
ports will become more severe during 
the next four months than ever before. 
Thev expect dclass and flight eanccl- 
liitionv to force airline performance fac- 
tors to a nc's' low. resulting in deeper 
cuts into airline gross rcvcnucs- 
Airways Plan 

[jst scar. Capital .Mrliiics listed "ini- 
iisuallv poor Using svc-atlicr” and the 
resultant traffic snarls as one of tlic 
three major causes of its net loss for 
the sear, lliis year, the situation also 
svill have a serious effect on military 
operations which have grown From 
27''^ of total fixed postings in the U.S. 
Ill Kiseal 19s0 to 42^7 last scar. 

The problem underscores the ur- 
gency or tlie C-fi.\ six-ye',ir plan for 
federal airwass iinproscinciit (.\\\'.\pril 
22. p. 2fi). .Mthongli the agency has 
held dose to the accelerated schedule 
it set for itself last spring, the program 
has not kept pace w ith tfie rising traffic 
danand w1iicli. in Fiscal 19S". caused 
a -I77f increase in instrument ap- 
proaches os’cr the prcsimis year. 

.\itlincs gcneralls agree that the C.\.\ 
program has progressed at a satisf.ictors 
rate in siew of tlic funds and facilities 
that have been made available. Ilicv 
pnini to the nnprccedcntcd rise in Il'R 
tr.iffic levels as an indication that sys- 
tem ea|)acits' has been expanded to a 
large degree. 

C.W. liowcscr. admits the svstein is 
iisctcrotvdcd and that operators can 
■use more anti more capacity . cs|)ccia!ly 
in the air traffic liiihs." 

Traffic at the three key terminals in 
the "golden triangle" area. Washing- 
ton. New York and Chicago, already 
h.is a-ichcd a |)cak. This means that 
a chain-reaction of backlogged tr.iffic is 
iiicsitahic wheneser abnormal condi- 
tions cause a bre.ikdown in tr.iffic flow. 

Washington Xational .kirpoit is 
presentiv li.mdliiig fisd airline carrier 


iiperatioiis during a 24 hr. period and 
approxmiatcK 20(1 cni! and military 
aircraft inovemciils in the same period. 
Under \'FR conditions, the tmver is 
capable of liandling between 60 and 70 
inosemcnts per hour and bctssccn sO 
and 60 mosements per hour under 
Il'R conditions. 

Since tlic long-range radar at the 
Wasliiiigtoii air route traffic control 
center IS out equip|jcd with eireiilar 
polariz.ition. licavy precipitation renders 
the radar useless and the center is 
forced to resett to time separ.itioii of 
aitetaft. .^s a result, traffic flow- is auto- 
matically reduced to 2 s to 30 innve- 
inciits per hour. 

louring a 24 hr. period, air carrier 
mosemeiits .seliediiled ,it M'lishmgtoo 
National .\irport range ,is high as 49 
per hour. In ciglit other hmirlv periods, 
total airline mmcincnts reach more 
tlian 35 movements per hour. 

.\s a eoiistqiience, airlines can he 
assured of traffic dclass tliat svill backup 
through ail entire airline ssstein wlicn- 
cs-et cniiditions reduce operations to 
a iescl losvcr than the II-'R norm. 
VFR Jams 

Often backlogs can occur during 
reported Vl'R conditions. For ex.mipic, 
oil \ns-. 1 -with sisibilits r.iiiging be- 
tss ecn two imd onc-li.ilf .met fis c miles, 
liglit rain and fog and eeiling.s broken 
at 1-600 ft.-threx- military aircraft were 
lost ill the area between 1 I’-M. and 
■ I’.M. as a result of eitlicr radio nr 
nji igition.il trouble. 

.\ traffic b.ic'klng resulted iinmcdi- 
atels, causing del.iss of up to two 
limirs. Normal opeialimis were not 
restored mitil niidniglit. Ilie piohlcm 
was eom|)ounded hs- high winds aloft— 
up to 4s mpli.-and bs the fact tliat 
weather within a thrcx- iiiilc periphery 
of tlic airport was reported hv pilots 
as tsvo miles visibility svith a 000 ft. 
oscreast ceding. Radar wa.s in use. but 
prcx-ipitatioii reduced the efficiency of 
radar csnitiol, and aircraft scixiratioii 
was increased us ,i prceaiitionarv meas- 

luiCuardia .MrjxHt in New York 
h.mdics approxiniatels 56" air carrier 
iiiuvcmciits io a 24 hr. period and 
about Ids iliner.iiit mosemeiits in the 
Mime time. During \'1R periods, the 
iiirport ssill .iccommodntc 60-65 inosc- 
meiits per liour .iiid 4H-50 moseiiiciifs 


per hour under ll-'R conditions. Ihe 
Sew York center, wliich handled a 
total of 2.9 million fix [sostings m 
Fiscal 1957— the largest volume handled 
by any center- is equipped svith a 15 
l-PS-S long-range radar. 

Circular polarization can be adapted 
to tlic radar equipment, but this has 
not set been done, and traffic flow 
can be cut to bctsvccii 25 and 50 inos-c- 
mciits per hour wheneser lieas-y pre- 
cipitation pres-ads. I'lie tss-o cases ciii- 
pliasizc the need for long-range radar 
equipment that will sene under all 
tsjscs of ss-eatlicr conditions. Ilic 
C.\.\‘s six-yc-ar program c-alis for a 
total of 75 long-range radars bv 1962. 
,-k total of 10 is scheduled for fiscal 
I95S. .\t present. Washington, New 
\ork, Norfolk and Chicago centers arc 
e<|iuppcd with long-range radar. 
Midvray vs. O'Hare 

Chicago Midsvai .\irport has reached 
an absiiUite peak and controilcrs claim 
lliat traffic ssould sirtuallv come to a 
‘.tandstill with the addition of one or 
more scheduled flights. The main prob- 
lem stems from the reluctance of air- 
lines to niose a larger share tif their 
operations to OTIarc Field because of 
pour Mirfacc transportation facilities. 
.\irlincs base experienced a drop in load 
factor as high as 30 points on flights 
inosed to O llaie, 

Nes'crthelcss. the airlines have agreed 
to review schedules with a siew toward 
shifting mute flights from Midway to 
O’ll.irc. Ilic Cits of Chicago, which 
was represented at a recent meeting, 
[iromisal to study possdile pliysieal air 
port imprmemeiits th.it will permit 
more extensise use of dual riinwais, 
C.-\.\ will review opcraliotial ptohlcms 
ill hopes of inerc-Jsing the potciiti.il 
number of takeoffs and approaches that 
c.in he handled at Midway. 

Out of the 2! iiitcriiational. dennestis 
and local strsiec e.itriers sersiug Clii- 
cago. only 12 operate any services into 
O’ll.ire. Continental .\ir Lines uses 
mils- Midsvav. Delta operates 16 fliglits 
into Midw-ay and one flight into 
O'lhite. Fastern operates 25 flights 
from Midwas including its Golden l-'al- 
coii fliglits to Miami and only three 
flights into O'llarc. none of which oper- 
ate as far south as l-'lorida. 

Last week. Cisil .\eronaiitics Adnini 
istrator James Pile invited airline presi- 
dents to Washington to di.sciiss the 
deepening problein of .Midwav’s user- 
crowded condition. No imincdiate solu- 
tion is likch. howescr, until a sersiee 
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MILITARY operations have- grown from 279f of total fixed postings in the U.S. in l-'iscal 
1930 to 421?^ bst year. Increase underscores uigenev of plan for airwass improvement. 


pattern that will provide frcqueiiev of 
flights and direct connections is estab- 
lished at O’llarc. 

.-kltlioiigh Chicago Helicopter .-\ir- 
W'.iys operates regularly scheduled flights 
mcr the triangular route between Mid- 
way, O’Hnre and the Chicago Loop, 
surface connections between O'llarc 
and Midway and O’lTate and the Loop 
are puot. 'I’hc City of Cliic-ago is con- 
structing an express highw-av that will 
connect O'llarc with the downtown 
•cction. but the project will not be com- 
pleted for scscral years. 

What Airsvays Need 

In addition to mure long-range radar 
facilities, here is what is needed iin- 
iiicdiiitch- if system capacity is to be 
rxpiiiidcd during the next few years: 

* Peiijiheral coiiimiinieations; Airlines 
and the C.fi.\ know that the aim of 
controlling all airspace aboie 15.000 
ft. by Apr. 1 cannot be realized unless 
direct pilot-controller cominunie.itions 
arc established. C.\.A ha.s installed 575 
such cominuiiications channels and 
about 14.000 mi. of new interphone 
circuits to handle tin's need, 'llie radio- 
telephone service will be a major con- 
tribution to expediting traffic flow con- 
tiol. licit more fiicilitics will be needed 
as operational deficiencies develop. 


• Radar licacon sy stem: Secondary radar 
is needed to add efficiency- to radar con- 
trol through ideiitificiition of ;iircr.ift. 
The radar beaeim is still in the dcv-cl- 
opmeiital stage, and C.^.^ doesn't ex- 
pect to have the planned ISS beacons 
installed before 1962. 

• .-\ir route ttaffic control center hous- 
ing. Present facilities for controllers 
at hub centers arc occTcrovvdcd and 
inadequate for liandling modern oper- 
ating procedures. C.-\.\ has made tir- 
umgements with the General Services 
.Adiinnistration to negotiate leases for 
new center buildings constructed to 
U.K.'S six.-cific.itions. 

• Visual Omni ranges. Hie Vortac pm- 
grain has been given tO)> priority by 
the C.V-\ and funds for installation of 
the units— S255 million— account for 
almost one-third of tot-al facilities tc- 
qoired by the six year program. 

• ILS. .-\irlincs are awaiting installa- 
tion of twin II.S units at major airports. 
A south wind at eitiier LaCuardia or 
W:ishiii|toii National t-.iu.sing aircraft 
to approach from tlie north automati- 
cally raises landing limits from 200 ft. 
to 400 ft. II5 units located nt both 
ends of a tumv-.iy- will pennit instrument 
3|i])roacIies at the lowest possible limits 
regardless of wind direction, 

• Controller experience level, .-\bout 


two years of cxpeiicivcc in towers and 
centers is required before a conitollcr 
is fully qualified to perform jobs effi- 
ciciitlv. Kxpcrience level of controllers 
is now about 40%. In Fiscal 1957. 
C.\A recruited and trained about 1,400 
new |)crsomiel. An additional 800 con- 
tnillers were recruited and given on-the- 
joh training at centers and towers. 
Some 5.000 personnel received advance 
.-5TC training at field facilities. Con- 
trollers, tlirougli the ,\ir Traffic Con- 
trollers .•\ssn.. are seeking to increase 
the professional status of their jobs in 
ho|)es of increasing their |>ay-scalc. 
'niis. they- say-, will halt the exodus of 
controllers to better paying jobs and 
attract more recruits to fill positions 
created by the expanding traffic. 
Traffic Increase 

Rest indication that the traffic ceil- 
ing at Chicago Midway has been hit 
is shown by these figures: Tlic Midvv jv 
tower liandlcd 522,408 operations in 
I'iscal 1957 as compared with 522.496 
in Fiscal 1956, The overflow traffic 
was forced into O'Hare with air carrier 
o]serations climbing from 24.202 in 
Fiscal 1956 to 44.414 last year. 

C.\.\ tower operations tliroughont 
the U. S. showed a 16% incrc;ise in 
I'iscal 1957. This was twice the 1956 
rate of increase over Fiscal 1955. 

.\ir|»rts tliat liavc not reached pciik 
C'a|>ac'ity showed the biggest increases 
during the yciir. For example, Dallas, 
ranking fourth in total operations, re- 
ported a 53'% increase in aircraft oper- 
ations and .Vlbuqiicrcjiic. ranking sixth, 
experienced a 32% increase. 

l-'ixcel postings for Fiscal 1957 to- 
taled 27,987,000. an increase of 22% 
over the previous y-cat. Dirgest gain 
was reported by the Cleveland center 
with a 29% greater number of fix post- 
ings than during Fiscal 1956- 
Sacklog Cost 

Traffic b.icklogs incvitablv begin their 
build-ups at large air liiihs. 'flic far- 
teatliiiig effects slow down overall oper- 
:itions nut more passengers arc incon- 
venienced at the 'ourcc of the trouble 
th;m elsewhere. lairge traffic hubs— 
metropolitan areas generating more 
than 40".000 )wsscii|ers annuallv— ac- 
count for more than 66% of all [kisscii- 
gers and 5.8% of all dc|wtturcs. 

Transports operating out of New 
York average 27 passengers per plane, 
25 passengers per jjlane at Chicago and 
19 pa.sscngcrs per plane at Washington 
Rvvenuc losses to airlines mount con- 
siderably over an extended period of 
disrupted operations at any of the key 
feniiinal [joints in this triangle. 

In addition, tlie growth in load fac- 
tors during the |)ast nine vears places 
more im[iortancc upon the efficient 
operation of each fliglit in order to gain 
maximum revcmie returns. 
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Turboprop Electra Makes Early Debut 


ROLLOUT of first I'.lcctcn, o month nlu'»d of schcrliilc. took pince Nov. 11 jf Burhimk plant of Lockheed .\iTcnift Co. Tlic tuibo* 
])rO|) airliner went into production in Ma\, }Q>6. Intensive proving prn§Turn is scheduled for initial four I'ileetras with goal of Civil .Vero* 
iiaiilies -\thninistraliim certification by next Sept. 30. .\ picture of Cornet I\ fuselage in Nov. 18 i.ssuc of .kviation Week was inad- 
vertcntlv used in place rif a pichiK' of the Klectra rollout. 
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Major Route Awarded Trans Caribbean 


\3’ashington— Trans Catibbcjn .\ir- 
wavs. ii supplcmcntul enttior, has White 
Hcnise approval to conduct scheduled 
cpiT.itions between New York and 
Puerto Rico. It is the first time a sup- 
plemental carrier has been awarded a 
major loiig-IiJiil passenger route in tlie 
sclicduled field. 

Pan .Ymerican World -\ir\vays. now 
operating bctu'ccn No's- 'I'otk .ind San 
|uan and Miami and San Juan, also was 
authorized to add Boston. Philadelphia. 
Haltifliore and Washington as co-tcr- 
minals on its New York, Newark and 
S;fn Juan route. 

Other recommendations made !)'■ the 
Ci'il .Aeronautics Board and approved 
bv the President ,irc; 

• Kasterii .Air Lines’ tcniporarv author- 
ity to operate between New A'ork. New- 
ark aud S.in Juan will be made perina- 

• Kastern’s Miami to San Juan route 
sliould not be .suspended but become an 
intermediate point on three routes, per- 
mitting the airline to conduct direct 
or nonstop service to a majority ot the 
i.irgc cities in the eastern section of the 
U.S. 

• Renewal of Riddle's all-cargo route be- 
tween Ness York, Newark, Miami and 
Puerto Rico on a tcniporarv basis will 
be revicssed when the airline's tempo- 
rary domestic all-cargo eertific-ate is con- 
sidered. 

• Pan .American's rct[ucst for authoritv 
to route cargo flights between New 
York and San Joan via .Miami is denied. 

Tlic recommendations approved by 
the President sscrc similar to those 
made earlier by C.AB Chief Examiner 
I rancis W. Brown. Previously, bureau 
counsel had recommended that Capital 
.Airlines operate between Pliikdelpliia, 
Baltimore and M ashingtim and San 
Juan instead of Pan Anictiean. 

Two Exceptions 

llie Board took two exceptions to the 
examiner's recommendation— the dura- 
tion of Trans Caribbcaii'.s authorization, 
and the question of authorizing Riddle 
to carry non-subsidy mail. 

'I1ic C.AB said Trans Caribbean 
should be |r,inted operating rights for 
five yc'ars instead of three to permit full 
deselopmcnt of the route. .A shorter 
jietiod. the Board said, would not per- 
mit a fair test of the carrier’s ability to 
conduct the operation. 

-As for Riddle’s teejuest to carry mail 
nil a nuu-suhsidy basis over its overseas 
all-cargo route, the Board decided to 
defer action until rcncss.il a|)plieations 
for domestic authorits arc reviewed. 

Major reasons for naniiiig I'raiis 
Caribbean for scheduled operations bc- 
tssecii Ness Y’ork and San Juan ssar, the 


airline’s proposal to inaugurate low- 
rate "Sks-Bus" fare of S43 betssecn 
tire two points arid its impressive rec- 
ord in tile market on a supplemental 

The Board turned dossil Capital and 
National .Airlines applications for the 
New Yotk-Puerto Rico route on the 
grounds that "it is doubtful that pro- 
vision of the required low-fare service 
ssciuld yield the additional traffic and 
revenue support the carriers allege thes' 
need and because the award would re- 
quire a 1.600 ini. route extension into 
a ni.irket svJierc they have no identity.'’ 

I'he Board said it denied Riddle’s 
application to eoiidiiet passenger opera- 
tiems because of the dcsirabilits of main- 
taiiung the airline as an exclusive all- 
eargo carrier. It said United States 
Overseas -Airlines’ a|)plic.ition was de- 
nied on the b.isis that 'I'rans Carib- 
Im.iii’s record in the market was mote 
impressive. 

Eastern's Service 

While the C.AB found a need for 
service between Puerto Rico and interior 
points in the U. S., it said it felt amend. 
iiig Eastern’s Miami-Saii Juan certifi- 
cate would suffice. 

Bs making Miami an intermediate 
point on three of Kastern's routes, the 
airline can provide single-plane service 
between Chicago-Atlaiita-San Jiian, Chi- 
cago.Loiiisville-.Atl.inta -Jacksonville -San 
I nan and llctroit-Clevchind-Charlottc- 
San JiMii in addition to flights from in- 
terior points such as Chicago. St. Louis 
and Detroit ssitli a stop at Miami. 

Delta Ait Lines’ application to serve 
the Chicago-Saii Juan market ss-.is de- 
nied the C.AB said, because of insiiffi- 
eieiit traffic to certificate another carrier 
at this tiinc- 

Board Member Louis J. ilcctnr con- 
curred with the majoritv decision but 
took exception in one respect. He said 
he agreed ssitli the clioico of Trans 
Caribbean to operate the ji.issengcr 
route Isctsveai New A’lirk and Sail Juan 
but differed from [lie majority in its 
conclusion. He said: 

"1 do not find it neccssars' to con- 
clude that Rieicilc sliould reiii.iin for- 
ever an all-eargn carrier in order to deny 
its ap|)lication bercin. To my mind, the 
future of the "all cargo" carriers is an 
inijjortaiit and difficult problem which 
requires careful continuing study. The 
desirability of nniintaiiimg this com- 
pany a.s an exclusive all-cargo carrier rep- 
icseiits a broad. sssce|)ing eonehision 
not supported by the evidence." 

Vice Chairman Chan Gumes dis- 
agreed with the niajorits cm two issues. 
He opposed the cettific-.ition of a third 
c.irrier on the New A'ork route and fav- 


ored the .selection of Delta for Chicago 
nonstop authority. 

" The addition of a third carrier on 
the New A’ork-San Jiian route will do 
little to imptusc the scrsicc in this 
area." lie said. "The existing eatriets 
liavc provided increasingly better serv- 
ice tlirougli the years as fbc traffic in- 
creased and liave added the most mod- 
em aircraft on this route as they become 
available. 

As for the other is.sue. Gurney said 
it has be-en the Board's policy in several 
cases to improve the route structure of 
the smaller trunks to strengthen tlieni, 
to make tlicni sclf-siiffick'iit and thus 
prevent their reversion to a siibsids 
status, He said the majority dejiartcd 
from this polics' when it failed to re- 
serve the Chicago nonstop route for 
Delta. 

lATA Fare Request 
Deferred by CAB 

AA'asliington— Action on a proposed 
increase in fares between the U. S. and 
Havana and Xass.ni has been deferred 
bv the Civil .Aeronautics Board with a 
view toward eventual disapproval. 

The increase was proposed by the In- 
temalicmal .Air Transport Assn, and re- 
quires unanimous approval of the gov- 
ernments of all ait carriers opcr.itiirg 
between the .specified points- 

Thc resolutions adopted by I.ATA 
jjrnvided for an increase in first<I.iss 
fares between Miami and Havana and 
Miami and Nassau from the current 
one-way level of S20 to 522.50. The 
increase svoidd result in corresponding 
ujssvard adjustments to points besond 
Miami in the U.S. and Canada. In 
addition C.AB said the level of tourist- 
class fares projjoscd by lAT.A svctc 
identical ssitli that for first class- Also 
jiroposcd ss-as a special 16-day tnnnd- 
trip excursion fare between Miami and 
Hav ana 'Nassau during the off-.sc-asoii 
jjcriod between .Apr. 1? and Dec. 15 
at u level of 536, the same as present 
first class fares. 

'I'he Board said it was unable to ap- 
jirovc the jiroposcd fate increases be- 
cause no sliossing had liccn made as to 
tlic need. No iiifoniiatioii in support of 
cither the proposed first-class f.ire level 
or the tourist-class level was received 
from the carriers, the C.AB said. 

.At the same time, the Board said pro- 
ecdiiral changes with tcsjicct to proecss- 
itig I.AT.A agrccmeiits appear ncrcssars- 
11! the public interest. It .said it in- 
tended to implement the changes at the 
time tiic Board acts on the bulk of tlie 
resolutions adopted at the I.AT.A tr.iffie 
eonfeteiicc in Miami tccentlv, 
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400 MPH . . .THE NEW JET-PROP 

VISCOUNT 810-840 


Fmttef: New Viscount will have an mitial cruising speed 
of S65 mph with Rolls-Royce jei-props. By 1960, more 
powerful ‘Rolls-Royce engines will be available— increas- 
ing the mph to jOO. 

6raa(«r Capaclfy: Designed for higher operating weights, 
new Viscount is longer. Result: increase seating 
capacity. First cla-sa; 52. Coach : up to 70. 

Lownr Costs: Same operating cost-per-mile as present 
Viscount 70(1 series but with fou'er-coel-per-scat-mifc due 
to greater capacity. 


I Thsss Alrllnss Mmsa Ordsroti Viscount 810/40'st ) 

I ConttacnlAl.^irLines.South.tfricnnAinvaya.Luftbansa, 1 

• PBkistonlni'l.AirLines.C’ompaniaCubanadcAviacioo, ^ 

I V.A.3.P. (Brasil), Bagle .Vviation Lid. I 


New Flasibllliy: New Viscount can carry full payload 
over ranges of 200 to 1200 miles (1400 miles with 
'•slipper” tanks.) 

Proved Psitotmsnes: The Viscount is the most proeed 
jet-prop. Viscounts will have chalked up over 1,000,000 
hours by the time the first 810's go into regular service. 
There's no .nihslilule Jor experieneet 

Orders from over 30 of the world's leading Airlines prove 
that ichcrcrer iJie Viseounl flies . . . Iraffc fisurei rise." 


Jet-prop VICKERS 



POWSKFD By FOUR POLLS-ROyCE DART ENSIRES 


VICKERS- ARMSTRONSS (AIR CRAFT) LTD., WET BRI D6 E. ENO LA NO* MEMBER COMPANY OF THE VICKERS GROUP 
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Competitive Route Across Canada 
May Be Outcome of Policy Review 


B> Glcun Garrison 

I'irst airline cuiitm.'tititin actoss 
Caiiatl.i mat result mmi Caiiadi.in 
I'atific .Airlines' plans to a|)|)lt tliis 
niinitli for .i inamline route jiatteni 
liiikiny X'anetniver and Montreai. C.i- 
iiadian Paeifie lias had its e;e on the 
tninseimtineiital sertice for some time, 
blit official poliet has git en goternment- 
wned ‘1 r.ins-Canada .Ait Lines a 
.mmo]X)lt on the run sinec Trans- 
Canada was founded in 1936. 

W illi a tlunge in goterinneiit after 
eleetioiis last junc. Caiuicli.in sources 
gne C.niadian Pacific an exeelleui 
elmnee of btcsiking the iiionopolv at 
this time. Ihe new Progtessive-Cnn- 
servative govcniinent's ptc-edex'tion 
position favored a second transconti- 
iieiital carrier. 

1 he government Inn not let enunci- 
ated its post-election poliet'. 

Minister of 'I'tansport George Hecs 
IS prc'scnth reviewing existing poliet 
legatcling the licensing of air services 
in Canada, and has said lie hopes to 
make a st.itenient on the subject during 
(lit current session of Parliameait. 
Competition Urged 

.Aiimmiicing Canadian Pacific's deci- 
sion to applt for the route this immth. 
Hoard Cliainnan \\'. ,\. Mather s,iid 
''we ate convinced tliaf the time has 
vimie to sati.sft the public- demand for 
eninpetitiic air sen ice in Canada . . . 
after 20 teats of nioiiopoh. the traiis- 
coiitiiiental airline now. if ever, should 
be .strong emnigh to stand up to com- 
petition m a prospering ec-onoinv . . . 
our ap|3lication is in line with the 
proten principles of the free enter- 
jitise svstein.’’ 

Mather is also chairman of CP.A's 
]j.ircnt eom[5.niy. the Canadian Pacific 
Railroad. 

Proposed route p.ittern. Mather said, 
nimki direeth duplicate onlv 101^ of 
Trans-Canada's inter-eitv sen ices. 
Canadian Pacific will ask traffic rights 
al A'ancouvet. Calgary, lidmontmi. 
Saskatoon. Regina. A\'inni))cg. Toronto. 
Ottawa and Alontrcal. fifteen DC-6Bs 
would be available for the domestic 
senicc. Mather said. 

The airline would sene individual 
cities in various combinations svliicli 
aetualh would |irovide a pattern of 
four basic routes. 

CP.A has been expanding its intet- 
iiiitional network in recent vears. in- 
eluding new sers'iccs to Lisbon and 
Madrid l.AAA' .-Apr. 22. p. 42). It has 
iitclcied Bristol Britamrias. announced 
no plans to date for purch.isc of jets. 


TC.A -has ordered the Douglas DC-.S as 
its str.iiglit jet equipment. 

Canadian Pacific applied four years 
ago for an all-c-,iigo tr.uiseoiitinental 
scri'ite. a muse that ssas seen as a fiiot- 
iii-the-door inaneuser tosvard cscntu.il 
|sissciiget sersiec oser the route. The 
-Air I'ransport Hoard turned demn the 
.'pplic.ition. B.iek in 1944 the airline 
asked for a inimbet of short-haul routes 
that, put together, w'ould hase 
amuunleci to ctoss-Canada scrsice. This 
aiiplication met a similar fate. 

The airline's timing of its ]3resent 
application is considered excellent. 
Some observers believed Canadian Paci- 
fic vviuiltl make its move immediately 
after the election. Instead, it lias waited 
four months. Reason for tliis. aeeord- 
ing to Canadian sources, was to avoid 
introduetion of a controversial issue 
until the government had weathered its 
first session of p.irlii]mcnt. now under 

AA'ith a slim parliamentary m.ijor- 
itv, the goveriinient might have faced a 
vote of confielenee which could have 
dislodged it. If the Progressive-Con- 
servative faction were unsealed, CP.A 
presumably vvimid be right Ixick where 

Now. these sources sav. the govern- 
ment is firmly ensconced until next 
spring, fur all practical purposes, be- 
cause Oinacliaii elections are seldom 
called during the cold winter months. 
So the government has .scvcr.il months 
to deal with Caiiadi.ni Pacific's request. 

If Can.idian Pacific is avvardvcl the 
route, there niav he strings att-acliccl- 
Thc airline might he asked to operate 
some of Trans-Canada’s unprofitable 
segments. 

Government a Foctor 

'The Air Transport Board is certain 
nut to act on the application until it is 
advised of the- goveriinient's |3oliey. The 
board's decisions take cognisance of 
such |)oliey. 

Procediirally, CP.A’s iip|)lication will 
be advertised for 50 days throughout 
Canada after it is received by the board. 
Il will then be determined whether 
public bearings ate needed. If sucli is 
the case— and the importanee of the 
matter assiire.s tliat it will be— the hear- 
ings ate advertised for a like |xriod and 
then held at various cities. 

If the board tlien approves the ap- 
plication, it will go to tile Minister of 
Transport for Iris approval, which will 
be the final ste]>. 

On tlic iiitcrnatioiial front, Canadian 
Pacific would like to serve Rome to 
back up it.v Lisljon-Madricl route. 'I’lie 


carrier also verves .Ainsterclain via a 
polar route from A'ancouver. 

'Tlie Li.sbeni-Madriel service, inaugu- 
rated earlier this v-eat, is losing inonev 
and extending il to Rome would im- 
prove tile situation and point toward a 
world service. However, there is no bi- 
lalcral agteeiiienl between Canada and 
Ibily and none is foreseen in tlic near 
luture. So C,ina(iian Paeifie eaii't ask 
llie .Air Transport Board for something 
tlic board hasn't got to give. 

•A tliird Can.idian airline. Pacific 
AA'esteni, also reportedly is seeking to 
get into the tninseoiitiiieiitiil act with 
service between A'anemiver .ind Wind- 
sor. Ontario. Paeifie Western wants to 
fly on to tlic C.iribbcan, and is said 
to plan purchase of three Comet 415.s 
if it gets the route.s. 

Trans-Canada .Airlines carried abiml 

281.000 passengers on its transcoiiti- 
nciitai route pattern during the first 
nine months of this vent. Sersiee be- 
tween Toronto and Nfontreal accounted 
for itbowt 167.000 of the total. 'Ttaffii 
between ’I’oronto and Winnipeg tolaleel 
about 33.000 pa.sscngers. Other Irigh- 
densitv .vegments included 'Toronto- 
Calgiin-. with about 15.000 passengets. 
and Toronto-A'anc'ouser. vvitli about 

20.000 passengers, 

TC.A recently announced fare eininges 
to become effeetise Jan. 1. Tourist 
rates nn transcontinental services he- 
tsseen Halifax and Vaiicouscr vvill go 
down 1(11!. putting them 30'’.4 below 
first class fares. Return fare reduction 
on first class services will be reduced 
from 109f to 577. 

President G. R. McGregor s.iicl the 
changes vvill reduce average return for 
each |3!isseiigtr-nrilc. but he hopes in- 
creased volume will make up for lo.s.s. 

'I'C.A also jilans to make 15 tourist 
seats available nn its Soper Con.stella 
tioii service betw een Montreal. Toronto 
and A'ancouver. presently an all-firvl- 

Comet 3 Noise Test.s 
Arranged for PNYA 

laindon— Noise measurement tests 
ol the de Haviliand Comet 3 jet air- 
liner are to be made at tlic company's 
Hatfield plant for 'The Port of New 
A'ork .Authoritv. 

Aeonstie-al consulting finii of flolt. 
Rcrranek and Ncsvnian, Cambridge, 
Mass., vsill eondiicf the tests on belialf 
of 'The Port Authority. A dc Havil- 
kind spokesman says the decision to 
carrs out the tests at this time does 
not indicate any immediate plans foi 
a U. S. sales tour by the Comet. 

"It's an obsious liurdlc,'' he reports, 
"and iibvionslv is something we shall 
have to do for Capital .Airlines and 
other U. S. airlines interested in the 
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VICKERS VANGUARDS 

on order for 

BRITISH EUROPEAN AIRWAYS 

and 

TRANS-CANADA AIR EINES 

are powered by 

ROLLS-ROYCE 


TYNE 

prop-jets 



The Tyne is an advancetl twin spool high compression engine in the 
5,000 h.p. class. It lias been designed to give a very low specific fuel consumption 
and is backed by the unique experience gained by Rolls-Royce in more than 
3,000,000 hours airline operation of Dart prop-jets powering Vickers Viscounts. 


ROLLS-ROYCE LIMITED ■ ENGLAND • SCOTLAND • CANADA • AUSTRALIA 


American Testimony Opens Fare Probe 


By Ford F.astman 

Washington— Hearings in the dc- 
laved General Passenger hare Imesti- 
gatioii first ordered in h!ay, 19i6, 
o|)cned before the Civil Aerninnitics 
Board Exaniincr italpli L. Wiser last 
neck witli .American Airlines the first 
of 12 domestic trunklines to take the 

American President C. R. Smith 
headed a lung list of witnesses 
scheduled to present arguments de- 
signed to cons'ince the CAB that pas- 
senger fates should be incrciscd. 

Smith said the airline needs a rate 
of return on its invested ca])ital, after 
taxes, of about 12%, and that to at- 
tain this, fares should be incrc'.iscd b\ 
1 5%. 

He said the conchisicin was based 
on advice from outside consultants 
and American's own studies and 
cxpcrie-nce. 

American is one nf tlie nation's 
strongest domestic carriers finaiiciallv, 
and its rate of return in tlie past has 
exceeded tlie 12% figure at current 
fare" Ics’els. 

Lest scar its rate of return was 
n.5% as reTcnues and dollar return 
rcacltcd an all-time Iiigh. 

Shrinking Profits 

Smith said, however, that last scar 
also marked the beginning of a dussn- 
nard treird in profits wliich is dis- 
Coitraging ins'estors from risking their 
capital in the industry. Instead, he 
said. thc\' look to otlicr enterprises 
witli more stable earnings in which to 
invest their money. 

Smith noted that AmcTican already 
has ordered 30 Boeing 707 jet trans- 
ports and 35 Lockheed F.lectra turbo- 
prop transports in an initial step to- 
ward meeting the airline's turbine 
eqni|)nient needs up to 1961 (AW 
N’ov. 4, p. 40). To pay fur the equip- 
ment now on order, Amcrievui has made 
arrangements to borrow S135 milliim 
fnitn tlie Metropolitan and Prudential 
Life Insurance companies on fas'orablc 

At tlie time the loans were nego- 
tiated in 1935 and 1936, American 
said it felt safe in assuming its earn- 
ings after fixed charges and taxes would 
not fall below the S18-S20 million 

To complete its turbine equipment 
piogram, Smitli said American would 
require 15 long-range and 25 medium- 
range jetliners in addition to those al- 
ready on order at an c.sfiniated cost 
of .5200 million including the cost 
of related ground equipment, 

“We do not have that nioncv.” 


Smith said. "Our total net worth at 
the end of 1936 was only SI28 mil- 
lion, and it will be very little more 
as of the end of 1957. At present 
fare levels, we will .suffer a loss in I93S 
after pasnient of interest. 

"Our cash flow through 1960— again 
at prc.scnt fare Icscis, and esen with- 
out deposits on additional equipment 
orders- would bring tis to perilously loss 
points. By the end of 1959, current lia- 
bilities svill actuallv exceed current as- 
sets. resulting in a negatise working 
capital position," 

Smith said the only svay American 
can attract the ncccssars' capital to 
complete its prngr.mi is tlirough a 
rcsersal of tlie doss-nssard trend and 
an iiictcase in earnings to a point 
svlicrc airlines can compete ss-itU other 
business for a share of available money. 
Attracting Financing 

Kdssiii II. Herzog, a partner of 
laiKird h’rcres & Co. investment liaiik- 
ing firm and a director nf Ainerie.iii 
Airlines, follosscd Smith to the stand. 
He said tlic ccmi|>any required aniiiiai 
earnings of about S25 million in order 
to atfmet the nccc.ssars' financing. 

'Hiis svoulel not only permit the com- 
pany to undertake additional bortosv- 
ing but would place Ainericaii in a 
.stronger position to raise cquitv capita! 

Hcr/og explained that on tlie basis of 
irrcscnt e-amiiigs and forecasts of earn- 
ings. tlie most .American could raise 


New Version of 707 

Seattle— Boeing jilaiis to offer a new 
shott.to-iiicdiniii range version of its 707 
jet trjiis^iort similar in size to the 707.80 
|)rotots-pe that lias been Using for the 
last two years. Top .speed is scheduled 

To make svay for the ucsv aircraft, 
de.signnted the 707.720, Boeing will 
alMiidon tss'o earlier but similar designs, 
the 737 and 727 (AAV .April 15, p. 38). 
AA'ing and tail area and fuselage cross 
scdtioii of the 720 svill be approximatclv 
the same as that of the 707.80, and 
iimch of the aircraft can be mamifac- 
tiired with |midiiction tooling already in 
Boeing's Renton plant. 

Gross weight of the aircraft will be 
between 175.000 1b. and 200,000 lb. 

Tlie 720 is scheduled to include laic 
models of the Pratt & Wliitiicy I'l'l, 
coiiimercial s-eision of the J57. Some 157 
models arc now- producing 11.500 lb. 
dry thrust, but I’rall & AA’hitiicy ex- 
pects to boost the dry tlimst to above 
12.000 lb- 


in the way of additional capital user 
and above present cmnmihiscnts would 
be about S25 inillimi. He said lenders 
svill be must reluctant to commit them- 
selves on a new project when they see 
that piescnt cimimitmcnts already arc 
ennsiderabis less secure than they were 
a short time ago. 

"I'll support both the present pto- 
gram and to have any hope for future 
financing of the additional program." 
Hcr/og said, "there must be a restora- 
tion not oiilv of the aggregate dollar 
earnings to the level of a year ago but 
as well a restoration of the atmosphere 
existing in the 1955-1936 period.” 
Airline Stocks 

•Another witness a]jpcaring on Ameri- 
can's behalf was Benjamin S. Clark, 
general partner of White, Weld & Co., 
investment firm. 

Clark's testimonv was devoted to an 
explanation of svhv airline stocks are 
not considered attractive for investment 
purposes in relation to ofhet invest- 
ment opportunities. 

"The broad aspects of the problem 
are quite dear,” Clark said. "Earning 
power i.s declining in spite of a strong 
grosvtb in operations, and the decline 
is taking place on tlie serv eve of 
immense capital needs. The net effect 
of all this lias iscen to destroy the 
confidence of professional investors in 
the industry's future. Tliis is shown 
t.ingibls- l)y the drop in price of airline 

Tile liearing is ex|xietcd to run well 
into next sear and has been divided into 
three phases. 

The first, now under was-, concerns 
the rate of return for airlines, the 
second sv ill cover the foree.ist of future 
operations while tlie third take up re- 
maining issues. 

Cargo Line Asks 
Route to Moscow 

Washington— Seaboard and Western 
.Airlines last sscek applied to the Civil 
.Aeronautics Board for pennission to 
cxieiid its tr.insathiiitic all-cargo route 
to Berlin, Warsaw and Moscow, 

■|1ie present tetinimi) piints of the 
airline arc Hamburg, Munieli and 

•At present Pan American AA'orld Air- 
svass liold.s a U. S. permit to operate 
into the Soviet Union. .A suggestion 
earlier this month bs the Russian em- 
bassy that falk.s bctssecii the U. S. and 
the Soviet Union be started on a pos- 
sible bilateral agreement between tire 
two countries has not materialized 
(AW Nov. II, p, 41). 
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LOWEST FARE 
NONSTOP 

NEW YORK-LOS ANGELES 
ON THE DC 7 „ 



AMERICA’S FASTEST AIRLINER 


Only on American's famous 
Royal Coachman can you fly 
nonstop on the DC • 7 belween 
New York and Los Angeles for 
S99 ! The DC • 7 is America’s 
fastest airliner and the Royal 
Coaclinian, America's first and 
foremost luxury aircoach service. 
There's a choice of convenient 
daily flight? and you're welcome 
to use American’s “Go Now 
—Pay Later" Plan. 


American 

AIRLINES 
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SHORTLINES 


► .'Vllcglicny Airlines has requested Civil 
Aeronautics Board approval of a re- 
duced fare tariff for members of the 
elergv-. 'ITic fare, scliedulcd to become 
effective on I3cc, 1. would permit 
clergymen to fly at 50% of Allegheny's 
present first-class fares. 

► Avianea, Colombian National Air- 
wavs. will begin operating 11 Bights 
a week from the fl. S. to Colombia 
on Dec. 1. Nine of the flights will 
originate at New York International 
Airport, two at Miami International 

► Iberia Air Lines of Spain, General 
ITiicctor Cesar Gomez Lucia says 
Iberia's future plans include service to 
Athens, the Scandinavian countries, tlie 
Benelux nations, Cairo and an exten- 
sion of tlic airline's Soutli .American 
services to include Santiago, Chile and 
Lima. Peru. 

► Newark Airport will be serviced by 
a new S4 million air cargo center, the 
Pott of New York Autliority Ivas an- 
nounced. The center, comprising four 
single story structures on a 29 acre 
.site, will be operating bv the summer 
of 1959. 

► Pan American World Airways reports 
a 17% increase in eastbmmd Atlantic 
cargo service during tlic first nine 
monflis of this year over tliat of the 
same ]x;tiod of 1956. live airline claims 
to be carrving 23% of the transatlantic 
ait cargo total. 

► Southern Airways flew 19,500 passen- 
gers 3.5.SO.OOO passcngct-milcs during 
October. The airline, vvliicli recently 
hoarded its one-millionth passenger, 
leport.s a 10-mnnth total of 181,400 
passengers flown 31,563,000 passenget- 


► Swissair is offering a 17-day ski tour 
to the .Austrian .Alps for S595.00 this 
winter. Tlic airline also |3lans a num- 
ber of similar tours for )amiary. I-'ebni- 
ary and Match, including 21-day visits 
ill addition to the 17-day excursions 
to Swiss. .Austrian and Ktcncii moun- 
tain resorts, 

►Trans AA'orld .Airlines vsill begin non- 
stop Lockliced 1649 Constellation serv- 
ice from New York to Prankfurt on 
Dec. 5 with pvo flights weekly. On 
Jan. I. TWA will begin nonsto)) flights 
to Zurich from New York and on Jan. 5 
nonstop senicc between New York and 
Madrid. ThLs will bring to eight the 
miniber of European cities served by 
nonstop "HVA flights. 


AIRLINE OBSERVER 

► Airlines arc beginning to feel the pinch of defense cutbacks (AW Sept. 30, 
p. 47). Decline in travel by subcontractors has caused West Coast traffic 
to drop and has been particularly noticeable in W'estern Ait Lines operations 
lietvvccn Los Angeles and Seattle. Boeing, witli headquarters in Seattle, 
lias advised its people to use coacli flights ratiicr tlian first-class where prac- 
ticable. Widespread expansion of such a move by tlic defense industry 
could cut an even deeper slice into airline revenues. 

► .American Airlines is converting 10 of its standard first-class DC-7s into 
combination configurations and expects to coinpicte the modification by 
tlie first of tire vear. Move is designed to increase flexibility in scheduling 
aircraft and to expand flight ftequenev' of both tourist and first-class service. 

► Watch for an intensified sales campaign by Douglas Aircraft for its DC-9 
medium-range turbojet transpurt. Douglas wants a new airplane for pro- 
duction at its Santa Monica plant since engineering on tlic DC-6 and 
DC-7 scries will be complete in three months, and the end of the production 
line will soon be in sight. No building on the Santa Monica property is 
large enough to hold the larger DC-8 long-range turbojet transport. 

► Pan American World Airwavs has been forced to delay inauguration of 
service on new routes from Puerto Rico to Madrid and from New York 
to lolianncsbutg via Madrid because the Spanish government continues 
to stall in giving tlic new services its approval. During talks with the U. S. 
State Department in October, tiie Spanish government asked for time to 
studv tlie proposed Madrid stop before granting Pan American its per- 
mission to operate the routes- Now many observers are beginning to feci 
that tlie stall stems from a fear of too much competition for state-owned 
Iberia Air Lines of Spain and may continue for some time. 

► United Air Lines will be operating an all-jet fleet bv 1965. Tiic plan 
contemplates the purchase or 92 additional turbine aircraft in addition 
to 50 DC-Ss now on order, llic carrier has definitely discarded earlier 
plans to include turboprop transports in its program, I'leet will consist of 
30% long-range equipment. 40% intermediate-range and 30% sliort-ran^c 
aircraft, h'irst stage of a S12 million expansion program at the airline's 
San Krancisco base will licgiii shortly witli the eonstruction of a jet engine 
overhaul base coupled with a 50,000 sq. ft. expansion of present facilities 
at a cost of S4 million. 

► British govetnmciil has icjccted claims that noise and vibration of a 
Russian Tu-104 turbojet transport damaged seven homes during takeoff 
from London Aiqxirt on Sept. 8. Residents claimed the aircraft, on a 
di]ilomatic mission, caused shattered windows, cracked roof tiles and fallen 
jjlaster during a takeoff that created a “great noise and disturbance. “ Tlie 
government reported that an itidcpciidciit investigation showed that dam- 
ages "arc of long standing and attributable to causes otiicr than takeoff.” 

► I mils Woild Airline-s |)iiots arc accompanying tlic .liriiuc’s saics repre- 
sentatives in calling on Kansas Citv’ businessmen on a voluntary bavis- 
Piirixisc of tlic cxperimeiitiii plan is to lielp acquaint business travelers 
witli the teelinical aspects of airline operations. 

► Presidential Assistant Elvvood Qiicsada will begin public licarings Monday 
on best site tor a second Washington aiqiort. Qiicsada has nanowed the 
selection to four possible locations— Burke, Chantilly and Pender in neigh- 
boring Virginia and Baltimore Friendship Aiqxitt. 

► Eastern Air Lines lias leased three DC-7s from United Air Lines and six 
Lockliced Constellations from I'rans World Airlines until May. 1958, to 
handle h'lorida winter trafRf- Eastern will operate the DC-7s in first-class 
service and the Constellations as 7S-passciiget aircoaclics. 

► Capital -Airlines and Shell Oil Co. have renewed their turbine fuel con- 
tract for a four-year period. Estimated consumption of the 640 kerosene 
will mil approximatelv 80 million gallons annually . 
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MIGHTY NEW BRISTOL ORION: 
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World's first supercharged turboprop 

Thpso were the demenda that Bristol deaignora succeeded in 
meeting when they designed the Orion: 

1 Ses-lcvcl power nt any airfield in the world 

2 Specific consxtmption stiperior to the leanest existing 
engines 

3 The highest possible power-to-weight ratio in cruising 
flight 

Facts ort the rrtighty new Orion 

A two-spool constant-power turboprop. Take-off rating. 

Orion's twin compressors. Work split between low and 
high'i)rt*sure stages is arrongctl to allow botb stages to rtin 
near maximum atiiabatic efficiency. The twin-spool layout 
also leads to unprecedented flexibility of operation. 
Advantages ol "Gating." Orion IS an B.OOO.horaopnwer 
engine ileliberately thmitleil at sea- level. At 80,000 feet and 
maximum cruising iiower it ilelivere 3,000 ehji. By restricting 
ovitput to 3.000 hp from sea-level up to 16,000 ft, pro|K'ller 
and rciluction gear can be lightened — giving marked reduc- 
tion in siK-cifie weight. 

Yet for take-off at high tciiipemturcs or elevations, the 
Orion can bo given its hcail by simply opening the tlirottlo— 
water-injection and other itower-boostcrs are unnecessary. 


Phanomanal Economy. .Specific fuel consumption of the 
Orion is well under 0.40 Ih/chp/hr. This phcmimeiial economy 
makes il possible to achieve long-range, low-cost transport 
of high iiayluuils. 

Orirm-powered airliners could operate at 550 mph — dis- 
playing journey timc.s competitive with pure jets— but at a 
frael it>n of the cost. 

Limited also produce the well-tried, economical Proteus 
turboproji— puwcriiig the Bristol Brittuinia: the high-power, 
low-eonsumption Olympus Uirbojol; the lightweight 
Orpheus iiirhojet; the Thor ramjet — in prodiictinn for Iho 
Blnodhonml S.A.M. (’onslanl rescart'h activity ensures that 
Bristol will continue to lead in bringing power to the wings 
of the world. 


BRISTOL 

> 

Aero -Engines 

BRISTOL AERO-EMGINES LIMITSO - ENGLAND 
THE BRISTOL AEROPLANE CO lUSA) INC 





u.s. 

CIVIL 

AERONAUTICS 
ADMINISTRATION 
will use 
ROEING 707 
JET SIMULATOR 

by 

CURTISS-WRIGHT 



...to familiarize CAA personnel 
with jet transport operation 

Playing a leading role in the transition to the jet era, 
the Civil Aeronautics Administration has selected an 
electronic jet Simulator to be designed and built by 
the Electronics Division of Curtiss-Wright Corpora- 
tion. Among its many missions will be the training 
and familiarization of CAA air carrier inspection 
personnel in jet transport operations, including all 
phases of airline flight crew training . . . and the 
study of approach and holding procedures for im- 
proved air traffic control in the jet era. 

At the same time, the CAA will take advantage 
of another dimension in the realism of flight repro- 
duction — Curtiss-Wright Dehmel Visual Aids Simu- 
lation Equipment. This new Curtiss-Wright equipment 
consists of scale models of specific airports, and a 
mobile television camera which responds to the pilot's 
control — enabling him to rehearse landings and takc- 
olls under VFR (Visual Flight Rules) conditions. 

The airport environment, buildings and runways 
arc realistically viewed by the pilot, on a large screen, 
in their tre; relationship to his altitude, position 
and approach. 


Simulators by Curtiss-Wright have been produced 
for nearly every type of advanced civil and military 
aircraft. They have a long background of proven 
service, including extensive use by the CAA itself. 
Every fully electronic Simulator used by U. S. air- 
lines today is a product of Curtiss-Wright. 



PIIDTICC U/DIPUT nrUMCI training equipment licensed under bask 
UUnllOO'linlUnl UlIIIYILL patents of R. C DEHMEL AND CURTISS- 
WRIGHT. Canadian Licensee: Canadion Aviation Electronics Ltd., Montreal -British licensee: 
Redifon Ltd., London - French Licensee: Societe d’Electronique et d’Automatisme, Paris 


AERONAUTICAL ENGINEERING 



OtIPHEUS 3 tiirboict for N.VI'O li^lit Rglitcis is less tliuii 3 ft. dia.. sllgtills iiiocc thna 6 ft. long. I'liriist.wciglit utio of the engine is S.9. 
Kngine has scxcii coniptcvinr stages, a cammhiT combnstion cliaiiibet and a single.stnge turbine. IJn weight of the engine is 825 lb. 

Light Orpheus Jet to Power 11 Designs 


By David A. Andtrton 

Htistol, England— hilcvcn airplanes in 
sLAcn cmintrics arc Irciiig hnilt around 
till' Bristol C)r|)licns liglit'vdglit turbo- 
jet dc'cUipcd for tlic N.\TO light 
fighter progMin. 

Under a contraet with the joint Mo- 
tiiiil Weapon.'; I')e\clo|)nicnt Progniin 
of the N.'VrO countries. Bristol is dc- 
sclopiug and building the Orpheus s 
and its successor, tlic O'p'rcus 12. 

Orplitiis U |)OWcreel the Bregnct 
Taoii. Ditsviiilt ICfciidiird 6 and tlic 
I'iat C.91 through the compnratne 
Bight test trials at Bictignv last niontli 
(,\W Oct. 28. p. 50). 

'Ilie earlier Or. 2 cn|int is flving in 
the l''ollan(l Gnat and iu tlic t-<Kkhccd 
jetstar. hi Italy the .\crfer l.eonc is 
scheduled tii get .ui Orpliuis; in [apaii, 
the l''u)i Tll'-l is being designed around 
the Bristol engine. Spain's Ilisp.inn 
lI.VsOO dcita-ninged interceptor and 
;i Yugoslavian project incorpmatc tlic 
Orpheus. 

In the United States. North .\incri- 
e-an .\viation. Inc., has s|x:cificd the 
engine as an alternate ]3mvcrpl:tnt for 
its 2d6 transport and its T2J trainer 
for file N'jvv. 

Built Under License 

The engines will he built in India 
imder liccn.se. The Trench firm of 
Snetma has a license for an Orpheus 
development. I'iat-SM.\ in Italy has 
an option on ;i liccn.se and Curtiss- 
\\'right ill the United States lias a li- 
tensc to build the engine as the Tj37. 

.Ml this .started with enginceiing per- 


ception at Bristol, hirst, there was the 
perception of the need; it didn't c.vist 
at the tune, but some Bristol |x;ople 
thought it u’ould. Second, there ssas 
perecptioii of the was to meet the 
need, in the design of a rugged, light- 
svciglit engine that ss ould be suitable for 
,1 vaiiets of light fighters. 

Bristol's dctiiil design work and the 
first running of the uigine are sepa- 
mtul in time by less than a vcai. 

for I '■ontein|»rar\ turbojet. 

Basit rating of the current engine. 


the Orpheus 5, is 4,850 lb. sea level 
static thrust. Drs weight of the engine 
is 825 lb., and tlie thrust-weight ratio 
is 5.9. 

Engine Description 

'I'lie Orpheus series of engines is 
built around a sesen-stage a.-ci.il tom 
pressor a caiinular combustion chain 
her having seven individiiai fiaine tube;, 
and a .single-st.igc turbine it uses about 
oiic-tliird the munbci of ]Mrts in a ton 
veutional engine. I'lit overall eintlopi 
dimensions of llie engines show i m,i\ 
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The Cecostamp's controlled impact blow forms 
and sets the metal to exact dimensions. Add to 
this important feature Cecostamp's flexibility for 
handling a complexity of forms, its simplicity of 
tooling, its low operating cost and safety features 
and you will appreciate why Cecostamp is the 
modem forming tool for today's and tomorrow's 
metal shop requirements. The Cecostamp incor- 
porates eosier operation and greater strength and 
power, in anticipation of the tougher oUoys of 
heavier sections and larger units which are more 
and more in demand. You'll wont to consider the 
Cecostamp for your shop. 
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Orpheus Engine Specifications 








1 : 


.2“ 



iiiium >vidth of il.-l in., .1 nwxiinuiii 
height of 56.6 in., jiid J iiiaxiimini 
length of 96.1 in, Nominal diameter 
of the engine h 51.4 in. and length 
from the flange of the intake to the 
flange of the exhaust nozde is 75.45 in- 

'Ihc outside diameter of the com- 
pressor IS coiist.int. The air diseiiarged 
fioni the la»t stage passes through a 
stator stage into the deliscti casing, 
which is the transition section between 
Ihc compressor and the combustion 
ehamber Housing. 

Each lit the seven internal flame 
tubes in the cannular combustion 
chamber ends in a transition to a sector 
of stators integral «ith the can's end. 

'Ihe single-stage turbine is of enn- 
senticmal laiout: its size is increased 
somewhat in the high-altitude versions 
of the ClrphcU'. 

Lubric-.itioii is bv a waste-oil system 
with about one and onc-half pints of 
oil thrown out during a typical flight. 
Jliere ate two beatings: .i roller beat- 
ing behind the compressor and a double- 
race ball bearing ahead of the inlet 

Accessory Power Drive 

Bevel gears off the main compressor 
shaft drive ,i vertical j.ickshaft to the 
accessors and control ]wckagc under 
the engine. 

-Ml blades ,ire precision forged to 
size: the mi1> machining is done on 
the blade roots. 

Compressor blades, discs and stators 
arc made of light allovs. Ibc intake 
casing and the compressor c.ising arc 
made of zirconium-iiia|ncsiuni alloy 
and the delivcrv casing is aluminum 
allov. 

In the hot section, the flame tubes 
ate made of N'imonie 75 and the tur- 
bine stators of Nimonic 90. Tlic tur- 
bine disc is 1146 ferritic stainless steel 
and the blades arc N'imonie 90. Ex- 
haust cone and jet pipe are made of 
N’imonie 75, 

Hie incteviscd petfonn.mec expected 
in the Orpheus 12 development will 
ondouhtcdlv call for some enanged ma- 
terial spccifieations. 


rlie Orpheus 1 engine was a de-vclop- 
ment engine for ground and flight test 
work, Tvvcntv-nine of tliem were built. 

Orpheus 2 is the engine for the h'ol- 
land Gnat. Its drawback is that the 
fuel pump specifled for the airplane 
was a Lucas Type B which does not 
supplv cnougli fuel to enable the engine 
to make its full sea-level static thrust 
rating. Takeoff thrust for the engine 
is 4.000 lb. But as the airplane climbs, 
tile engine comes up to its governed 
rum., and at altitude is putting out the 
thrust equisalent to a sea-level rating 
of 4.850 lb. 

Production Version 

The Orpheus 2 engine in production 
carries the designation of Orpheus "OO. 

development of this engine is the 
Orpheus 701, for high-altitude applica- 
tions. T'hc basic Orpheus engine was 
not intended as an interceptor power- 
plant. but recent thinking has been 
along those lines for both the I'olhmd 
Gnat and other aircraft. .Mthough the 
basic design points remain the same 
lor both engines, the 701 has better 
altitude capabilitv than its iniineUkitc 
jjredetcssor and lias been flown up to 
45.000 ft. in the Tolland Gnat. 

Developing the engme for altitude 
]>crformjiicc tan into the usual snags 
of stall due to the geometry of the 
powcrplant. Small sizes mean small 
blades and small operating Reynolds 
numbers, down in the range where stall 
is more critical and more easily trig- 
gcicd. Early development flying pro- 
diicexl flamcouts at 40,000 ft., and 
blowouts by gunfitc at operating points 
below the surge line. 

\5'hile trying to solve this ptoblem. 
Bristol engineers also were working on 
other aerodynamic changes within the 
engine and quite bv accident stumble-d 
upon a flamcout fix that resulted from 
an cntirelv different fix on a remote part 
of the engine. 

Fuel dipping was incorporated into 
the high-altitude engines as a result of 
the experience reported by Rolls-Royce 
.\von-povvcred Hawker Hunters, live 
problem was that gunfire on the Hunter 
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AVIATION ELECTRONICS PRODUCTS INCLUDE 

WEAfONS CONTKOL EADAt • SEAKCH EAOAt • INDICATOES ANO DISHAT 
COWNTEtMEAEkWEE • NAVIOAIION MISEIIE C9NTIOI • AltEMNE SONA* 
COMMUNICATIONS * FUZES • AUTOMATIC TEST • DATA PIOCESSINO 

"^vgrtts k Our Mcst 

GENERAL® ELECTRIC 


By Jove! 


prolttcting ovr nolion's supply lines . .. 
. if the time ever comes when 
to pose his threat. Like Jove, 
the Novy's *Anti-Submorine Worfcre tech- 
I to seek and sink that threat . . . wHh a corn- 
track and kill package especially 
► >- For economical 
the LMEE "Tri-A" (Advanced Air- 
ASW*) system will fill o true Jove-like function ... in 
g the aggressor . . . end os o thunderbolt in destroying it. 
h- This is only one of mony LMEE advoncements in sonobuoys, 
and seorch systems. Along with the development and 
sections in Utica, its Advanced Electronics Center at 
New York, is making important contributions to passive 
studies. Coordinotion between LMEE engineers ond 
con wipe out tactical odvontoges the 
submarine has traditionally en[oyed. Write Department F. 


A DEPARTMENT OF THE DEFENSE ELECTRONICS TEAM 



blew out the engines, and the basic 
cause was tliat tlic engines were oper- 
ating too close til the .surge line. Gun 
blast gases, sucked into the engine in- 
lets. increased tlie ambient air tem- 
jxiratures in eRcet producing liot-dai 
amditions within the engine. Tlie 
power dropped but the fuel flow corre- 
sisimded to a liigh-poivet eoiidition. 
Surging was the result and the engines 
blew out. 

T he cure was a simple one. A switeli 
ill the gun firing circuit reduced fuel 
flow just a split-second before the guns 
fired; with reduced fuel, the engine 
|X)wct curve dropped iiatur.ilh and the 
margin between it and the surge line 
increased. Blowouts shipped. Now 
the Gnat’s guns can be fired riglit up 
to 45.000 ft. 


Orpheus 2 Controls 

Use of the Gnat as an interceptor 
produced a pair of additional controls 
tor tlie Oiplicus 2. .\ii all-altilude ac- 
celeration mill is now being installed 
on tlie airplane, and also a pressiirc- 
latio control wliich keeps the rpm. 
automaticailv below tlie surge line re- 
gardless of ftiglit coiiditicm.s. .\eeclcia- 
tion time fiuiii flight idle to masimuiii 
power at altitude, using the ratio con- 
trol, is cxiiected to be about four sec- 
onds. 

N.VIO's engine is the Orplieus 5, 
being dcicloped under a contnict cov- 
ering procurement of hO engines. Orig- 
malh written to lake the Orpheus 5 
tlirough its type test, the contract has 
iK-eii extended to cmei the deieloi> 
merit of the engine to the Orpheus 12 
meluding its type tot. 

.Mthougli tile specification for the 
light fighters calls for tlicir use in .i 
ground-support role at mission alti- 
tudes below 5.000 ft., the recent tests 
at Bretignv were conducted under the 
siippo.sition that successful engine oper- 
ation would haie to he slmwii at 50,000 
ft. 

The engine is also required to oper- 
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serving the field of aircraft and guided 
missiles for the world today . . . 
for the universe tomorrow 

TO THE AIRCRAFT IN&USTRY~ 

In applying hydraulic and pneumatic power to greater 
use in aircraft. Cleraco is developing the stage for to- 
morrow'.s more [lerfect aircraft and guided missile. The 
use of these versatile forces is known to have certain 
advantages over all other methods of control. It is these 
advantages that Clemco Aero Products is advancing 
and developing. 

The requirements of hydraulic and/or pneumatic power 
in aircraft and guided missiles are precise due to limita- 
tions imposed by space and weight. These requirements 
necessitate development of criteria for solutions as ap- 
plied to sub- and supersonic speed control. This criteria 
has been advanced considerably at Clemco. 

The engineering leadership in hydraulic and pneumatic 
controls that Clemco Aero Products has on its staff is 
considered by other engineers in this field to be the 
finest in the country. With this leadership we are con- 
fident that in the years ahead we shall continue to be- 
come an ever increasing major supplier of hydraulic 
and pneumatic equipment to the aircraft and missile 
industry. 

R, Glenn Gorman 

I'ire Prmident and Can. Mgr. 

CLEMCO AERO PRODUCTS, INC. ore furnishing the leaders of 
the airsraft and missile industry with the following: 
tOTAer ACTUATOtS PROraiETABV DESIGNS OF 

POWER STEERING UNITS HYDRAULIC AND PNEUMATIC 

FLUTTER DAMPERS UNITS FOR MILITARY AND 

MISSILE FINS AND SPARS COMMERCIAL AIRCRAFT, AND MISSILES 

Write for complete Clemco folder to 

CLEMCO 

Ae/io PRODuers, mc. 

210 E. Manville St., Compton, California 
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EDISON'S SIZE 8 GBARHEAD MOTOR 



smallest diameter 
gearhead available, 
yet motor gives 
same output 
as a size 10 unit 






The Uison Instalment Division Invites your inoulry. Write or wire 
for complete technical details. Mention your applloatien. 



iitc for In sue. with tlic aitpliinc in mi 
imerted position. 

The Orplicu.s 3 uses a Lucas T>pc 
D fuel pump, but utlicrwise has acces- 
sories built to coiitiiKiital Kutopean 
stantUirds- It deiclnps d.TiO Ib- sea 
IcscI static thrust at Q,900 rpni. Spe- 
cific fuel consiiiii|Jtion is just over unity 
at its rated thrust 
Derated Version 

I'or trainer applications, the Bristol 
engineers liaic designed the Orpheus -I, 
a derated \crsinn of the Or]3lieus 3. 
Thrust of the Orpheus d is approici- 
inatclv -1,20(1 Ih, ’Hie purpose of de- 
rating has been to lower the ojaeTating 
temperatures and thereby increase the 
life of the engine. I'irst talk of the 
Orpheus -I eonsidcred it as a powerplant 
for the Gnat ti'ti-seatcr trainer. Since 
then, the light fighter companies have 
presented tTieir vcrsiim.s of two-se.it 
tr.iincr.s for their fighters, all |5(mcrcd 
bv the Ot|3hcus 4. 

Designations of the engine ski|) from 
Or 4 to Or.ll, rcixirtcd as a dcaehip- 
ment engine for the Or. 12. Tlmist 
r.itiug of the Or.ll is 3.760 lb. 

I'he Orpheus 12 is a somewhat dif- 
ferent engine. It is longer, licavicr and 
produces 4074 more thrust. It has an 
iiicrcaseel air mass flow. Its thrust rat- 
ing is 6.SOO lb. and with Bristol Sim- 


SAC Bombers On 
Runway .\lort 

Paris— American strategic bomlicrs 
base been on runwai alert armed with 
nncleat sveapnns nn a round the clock 
basis since Oet- 1. 

'ITiis «3S disclosed in Paris by Gcii. 
I'honias S. Power. Chief. Strategic .\it 
Conitnond. Ccn. I’mvcr met with te- 
potteis after briefing some 180 delegates 
from N.V'I'O nation jUTliamciits nnw 
fiuldiiig an annual session in Paris. I^ar* 
liainentarians also ucre briefed hi- .kdm. 
Jerauld Wright. Supreme .Vllicd Com- 
maiidct, .Atlantic, who is based at Nor- 
folk, \'a., and bv Gen. Curtbnd \'an 
Sehiiylcr. SlUPK Chief of Staff. 

Gen. Power told reijorters his com- 
mand bombers— tlinsc not on filing pa- 
bols— were capable of getting into the 
ait 13 min. frnm the first alert signal, 
lie added that S.kC is uorkiiig to keep 
about one third its re)M>rtcd 2.0UO bomb- 
ers on this 13 min. olert, ,\skcd bi one 
rc|Hrrter if tiis bombers rcalh were 
equipped with nncleat weapons. Ccn. 
Power quipped; ''Well, they're not carry- 
itig swords or hows and arrows." 

Conimenthig on a recent statement bi 
Soviet Conmnnust boss KImishchev, tivat 
.\merican S-VC ba.scs all nctc nilncmble 
to Russian missiles. Gen. Pones said: 
"This isn't .so and no one knons it better 
than Khnishehes-." 



REMARKABLE SAVING IN VilEIGHT 
WITH NO LOSS IN STRENGTH 


Boeing's B-52 Intercontinenlal Jet Bomber 
of the USAF's Strategic Air Command 
gives this nation a retaliatory weapon 
capable of carrying out nuclear strikes 
anywhere in the world. Speeds beyond 
650 mph, altitudes in excess of 50,000 
feet and an unlimited range with refuel- 
ing, make the B-52 one of the most 
powerful weapons in recorded history. 

Titanium Hi-Shcar Rivets are being used 
extensively in the B-52 and have trimmed 
hundreds of pounds from the total weight 
of the airplane. Weight savings of this 
nature mean longer range, greater speed 
and belter overall .lirplane performance. 

Hi-Shcar Rivet Tool Company is now 
producing Titanium Rivets in large 
production quanlilies and a full range of 
sizes. A comprehensive lest program has 
indicated the fine physical characteristics 
of this fastener, insuring the continued 
high precision quality of the Hi-Shc.ir 
Rivet in this new material. 


Write in for deialls and information on 
this and other Hi-Shcar fasteners. 


1 


lower eiOHT - r:ien;vn Hi-Sheot Oexl P.m vied 

1 

M' 

ii^ 4) 

M 

RIVET TOOL COMPANY 


2600 WEST 247TH STREET • TORRANCE, CALIFORNIA 
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Ki.lu:.il liJSR) tilt tllruit U in- 
citiiKcl til II \t.iHt mhit Ilf S.ITO III. 

.it >t.i lc^•tl. 

I Ins ciigiiit "'ill imdmibtcdK turn 
out to l>c flit iiltiin.itt tii|nif for flit 
N-VrC) light Sgliftr pnigt.iiii if tlut 
|)tiigr.iin rt.idit-s t.iiigibit cirdtrs. 'I ht 
itii.scm is tliiit limit ill tilt current con- 
ttiicltrs dtsigiitcl to llit s|H’ufit-.itioiis 
i.m inter tilt f.iktoff ttxjuirtiiitiit'. 
More thrust is the iiiih w.iv nut. 

Ill one tipitiil tu.st, tilt Piibs.iiilt 
littiidiird 6 li.ii bttn rctlcsigntd for 
lilt Orplitiis 12 tiigint. 'llic iiitrtiistcl 
iiir flmv intiint mi iiitrtast in fuselage 
trois-scctioii art.i- Ilic iiicrtiistd thrust 
iiitaiit th.it more fuel must be pros idtd 
to iiieet the X.VIX) imssioii profile-. 
Luckily, Diiss.mlt found the extra fuel 
tould be iiithided witliin the increased 
diincnsions of the fuselage ni.idc ntcts- 
san bv the uistalliition of the Or. 12. 

riit reportctl eliangt.s in length and 
mass flow hint it |>ossible cnnfigur.itinii 
I'haiiges within the engine. I'nr txaiii- 
plc. the toinprtssnr stages might be iii- 
ereased in minibtr nr iinnther turhiiie 
stage might he added, flristol wim'l 
say svh.it the nesv engine is going to he 
like, nnr will it sai when it’s cxjsectcd. 
But other snurtes indicate the engine 
should he ruimiiig hs lime IQsS. fudg- 
ing bs Bristol's sliort desclopmcnt time 
for the Orplieiis senes, this scheduU 
looks eiitirels juissiblc. 

Orpheus History 

B.itkgroimd of the Orpheus line is 
Mtlier dittlered. It was not designed 
for the \.\TO light-fighter program, 
liut rather deselo|x.-d to meet the re- 
cjiiirenients of the program. 

Ilie Orpheus originated as an ex- 
pend.ihle- engine for a ]xiir of txpend- 
,.lile boiiihet projects being designed hi 
Bristol and \’iekcis. I lie engine reqnitt- 
iiiciits, laid down in l‘)’l. c-a)lee! for ,i 
turbojet of i.OOO lb, sca-lcsd sl.itic 
thrust, weighing no iiioie th.m slit) Ih.. 
and with no aettssories. nic tlinist- 
wfiglit ratio was six to one, which was .i 
tough design go.il in those dais. 

Bristol Ije-g.m work on .in ciigiin 
designated the UK. 17. hut soon ran 
into the usual eoufliet hetwveii requiie- 
iiieiits and performance. Tiie ex|scnd- 
aljle features of the engine, wliidi dic- 
tated low ptodiiction cii.st. were not 
eoiii]Xitible with the required tlirust- 
weigiit ratio and the jrctformaiiee. 
Ide-alK the engine woiiUI he an all- 
welded structure, for produetimi ease; 
but imfortuiiateli it would haie to be- 
ivelelccl to niachiiiiug toleraiiees in order 
to produce the thrust. 

Bristol decided on a more ortlicKlos 
second approach to the unit but decided 
to retain as main' features of the ex|xnd- 
able engine design as possible. 1 liis pro- 
pos.ll bceanie the Bristol BK. 22 Saturn, 
rated at s.TsO lb. thrust, and was the 
original engine W'.K.W'. Better eliosc 
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CAPABILITY 



TVitli us. caiwbilit.v is the sum total of maii.s' fac- 
tors; an upplicil comhiiialioii of our modem 
industrial iiistullalion.s. highly skilled niaiipoiver. 
and tightly knit orgniiixutiunal sjiirill 
Tlint spirit is an intangible. It c.iii't bp niensiirei! 
spepifienll.v like oiir mail or niitcliine power — but 
it's that a-swt that helps s|anrli<-ud our - 
. . . capobUili/ to wage an “all-out” assault on 
ditlieult pfodut-lion design iiroblems- 
. . . capability for eoristant rc.spar<-h and develop- 
ment of uew methods of inaiiutacturiiig Jiroducts 


fa.ster, belter ami more ec-onoiuienll.s'. 

. . . cnpabUHii to meet rigid vpceifieatious and 
exueliug delivery schedules. 

. . . capubiUlp for devoting and ehnimcling all our 
experience to a project — no matter w-liat the size. 
. . . capabllil;/ of qualil.v volume at the lowest 
l>o.s.sible cost. 

We're not only eapuble of all this — we <to ill 
Kvidpuce k the J-37 . . . powerful turbojet engine 
we niamifneturc for the -\ir For«- to use ill sonic 
of its latest and finest aireraft! 
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Titanium Tubing 


For processing lines carrying fluids of an extremely 
corrosive nature — look to Contour Trentweld 
titanium tubing for reliable service. 

This titanium tubing is completely uniform 
throughout any cross-section. The weld zone is 
free from bulging weld bead because Trent’s ex- 
clusive process — performed with the weld area 
at the bottom — forms the molten weld metal into 
the shape of the tubing. 


And, with titanium, you get the unique advan- 
tages of a tubing that's strong as steel but 44?^ 
lighter . . . virtually immune to a broad spectrum 
of corrosive material.s . . . entirely free from stress- 
corrosion cracking. 

So, next time you need a strong, light, extremely 
corrosion-resisting tubing— try Contour Trentweld 
titanium tubing. And remember, it's made by Trent 
— lube mill sprecialists. 


CONTOt" Stainless and High Alloy 
^^rENTWEI^ Welded Tubing 


smpany of Amer 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Sleel Ce 


iis tlic powcrpkiiit for Ilia I'ollimd Gnat 
light fighter. 

But the rct|iurenicnt for the expend- 
able boinhets «'ds canceled and, right 
after that, so was the Saturn engine, for 
lack of funds. 

Bristol engineers under Dr. Stanley 
C. Hooker remained consinced that 
such .111 engine was going to be needed 
and took another look at the svhole 
problcin of jiroviding a lightweight, 
high-tlniist engine. By then thc\ had 
been exposed to the design thiiikiiig of 
Better and had felt the growing surge 
of technical opinion behind the light- 
weight fighter concept. 

So Bristol made the decision to de- 
\c1op a liglitweighl engine as a private 
icntnre. based on the feeling that some- 
hodv was going to need one fairly soon. 
This empathy with the existing situa- 
tion paid ofl. because it prohajily svas 
the future -.niiilibilitv of the Oqiheus 
engine more than anv other factor that 
stiiinilatcd the final rcrpiircincnts for 
the NATO light fighters. 

I'ormal design studies for the Or- 
pheus scries began in 19ss. and 
stemmed from one of Hooker's sugges- 
tions. He propo.scd taking tlie low- 
pressure contptessor from the Orion 
supercharged turboprop engine then 
under dcsclopincnt at Bristol, and build- 
ing a liglituciglit engine around il. 
rliis became the design proposal for 
the BE. 26 Orpheus; as it hajipened, 
tlic Orpheus sms an operating engine 
before the Orion. 

Development Schedule 

Detail design started at the begin- 
ning of 19s4 svhcii the first manufactur- 
ing drasvings sscrc issued to the sliii]) 
in January. Rig testing of the com- 
pressor. turbine and other com]5oncnts 
Iscgan ill the fall of that year. The 
first Orpheus prototspe engine «ns 
started and run up on the test stand 
Dec. 17. 1974, less tliaii one year after 
the start of detail design. 

'Iliis engine, like prototype engines 
everywhere, nas dc-r.ited iliiriiig its 
tarlv desclopmcnt life. Bv Mas 19js 
it had completed a IsO-br, ty|>e test 
at 7.2S7 lb. tluust and was cic.ucci for 
flight. 

The first fliglit was made in the 
protohpe Fiilland Gnat Julv 18. 1955. 

'I'y|K test followed tspc te.st. I'lie 
Orpheus B. Or. 1 passed at 4.050 1b. 
static thrust in January 1956. In No- 
veinhct that year the second dc\’ehi|)- 
ment of the basic engine, the B. Or. 2. 
ran through its 150-hi. routine at 4.520 
lb. and reached thrusts user 5.000 
during the test. 

The Orpheus 5. intended tor the 
NATO lighters, w-.is type-tested in Mas 
1957 at 4,850 Ih., the guaranteed thrust 
for the engines of tlic ligiit fighter pro- 
gram. 

Total fliglit and ground time on all 



NEW 

KLIXON C9178 
Rotary Hermetic Switch 

Gives you environment-free 
Precision Switching 


The new KLIXON C9I78 rotary her- 
metic switch is designed for such preci- 

radar equipment, engine controls and 


clo^ in a 
The mode! 


gned for 
3. Other 


PRSW Catalog, 


•8 are available. Writ 


FEATURES 
C9178 include: 

. Cemploaly Envlrenmsnf- 
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» I I/32'. 
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marks of Orpheus is about 8,000 hr. 
now with about 500 of tlicm flight 
tiint' and tlic rest tcst-st,ind tiours. 
Current airplanes fising with the Or- 
plicus include the three NATO fighters 
-Brcguct Taon, Oassaiiit Etendard 6 
and Tiat G.91— I'olland Gnat. Lock- 
heed Jetstar and Avro Ashton test bed. 

Next Orpheus to take the air will be- 
in a North Aincrie.in 1--86 Sabre, modi- 
fied as a firing test bed- The plane 
should fly before the end rtf this vear. 

Now the basic decision on which 
Orpheus and how many remains to 
come from the final evaluation of the 
NATO light fighter competition. It is 
almost a certainty that no Orpheus 5 
engines, beyond the original 60 of the 
Mutual Weapons Development Pro- 
gram. « ill be ordered. The final engine 
tor the light fighter projects will be 
the Orpheus 12. But the number de- 
pends on the number of fighters ord- 
ered, and that is stilt in the air. 

’Hiosc airislancs other than the 
NATO fighters which use the Orpheus 
3 will undoubtedly shift to the Or. 12 
nhen it becomes .available. 


May Face Boom 

Should the NATO order be placed, 
Bristol wmdd he floodctl with work on 
literally thousands of engines. Tlictc 
is the possibility that the Orpheus 
would be produced in numbers greater 
than any otiicr turbojet except possi- 
bl>- the General Elcctrie J-17 and the 
Rolls-Roscc Avon series. 

llierc is also tlic possibilih- that the 
engine would die quietly svith the death 
of the N.-\TO program, because pro- 
posed altcniatc orders arc few in num- 
ber and would decrease if Mutual 
Weapons Desclopincnt Program funds 
were cut off, 

Bristol is in gnnd shape to tackle 
tlic engine production that could come 
its way. althougli a Ircmcndous orricr 
(or X.A'f'O engines would probably, for 
political and technical reasons, be split 
among Bristol, Snecina and T-'ial. 

With eversthing to gain. Bristol’s 
engineering gamble of 1955 is neiitiiig 
the payoff stage. 


Soviet Pulilir Relutioii.x 

Mosenw— Russia is going all nut to try 
and obtain full pmiingaiidu value from 
its rapidly-gmwing fleet of liigli^iiiwcily 


Soviets receiitlv fleu- a large helicopter 
to Brno. C/.echoslovakia. to petfurm a 
eonstniction job before the eyes of the 



helicopter accomplished uork nliicli a 
lifting crane could not do in less than 


PIONEERING IS OUR BUSINESS 



CONVAIR SELECTS BENDIX LIQUID OXYGEN 
SYSTEM FOR B-58 HUSTLER- 

America’s First Supersonic Bomber 


The B-58 is built to fly at supersonic speeds 
at altitudes ranging above 50,000 feet. It is 
described as a high-performance medium 
bomber for big missions — a new concept in 
aircraft design. 

The same applies to the equipment packed 
in its compact structure — vital equipment 
like the Beiidix* liquid oxygen converter 
system that supplies life-giving oxygen to its 

Size and weight must meet rigid specifica- 
tions — with no compromise in reliability and 
performance. The liquid oxygen equipment 
provided by Bendix — pioneer in the devel- 
opment of liquid oxygen systems— combines 
these essentials, plus the know-how gained 
in more than a quarter century of experience 
as a major producer of airborne oxygen equip- 
ment for military, commercial, executive and 

No matter what your oxygen require- 
ments may be— either airborne or industrial 
— Bendix is prepared to serve you. Pioneer- 
Central Divbion, Bendix -Aviation Corpora- 
tion, Davenport. Iowa. •■«. u.i. «i. «w. 



Pioneer-Central Division 

DAVENPOBT, IOWA 
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Altitude— 250,000 feet! 


How do you straighten up 
and fly right? 


When the air gets too thin for aerodynamic 
controls, there’s only one answer — a completely 
new type of automatic flight control 


M aneuvering above 100,000 feet, pilots will foce 
problems never before encountered. 

Ruddets and ailerons will be ineffective in tlie rarefied 
air. Reaction controls such as rockets sttategically 
located and autoraatiaiily controlieil will be needed. 
Also, high Mach numbers and low static pressures 
will make the measurement of ait data quantities 
inaccurate. Yet conventional autopilots rely on this data. 
Another problem: many situations at liigh altitude 
and high speed liappen too fast for human control. 

How can reactions to these be performed automatically? 
The answer to these problems depends on the 
development of a new type of flight control system. 

This system will not only opemte the aerodynamic and 
reaction controls, but, being an adaptive system, 
it will not requite air data measurements. 

Honeywell is making rapid progress toward 
development of such a system. 

Honeywell’s vast experience in flight control systems, 
instrumentation and engine controls makes it the 
logical company, not only to do this advanced work, 
but also to aid you in your airborne control problems. 
Contact Minnenpolis-Honeywell, Aeronautical Division, 
2600 Ridgway Rond, Minneapolis lb, Minnesota. 


Honeywell 



this irdst's conception, reaction controls 
which port high energy gas from small rocket 
moiors are located at wing tips and nose. 
Control is produced by generating angular 

in progress at Honeywell Aero. 


AeniiaHlical Divisim • Ontuaact Division • Boston Division 



F-105 Engine Inlets Efficient, Reliable 


By Robert Ciisliman 

New York— Inlets for Republic Air- 
craft's 1'’-105 show recent trend toward 
intcmal-h'pc inlets for aircraft abo\c 
Mach 1.4, 

The k'-lOi inlet is one of the first 
txaiirplcs of a nosel configuration dc- 
sised by Dr. Antonio I'Ctri, now head 
of Brooklvn Poh techihc Institute's De- 
partment of AcTOnautieai Engineering 
and Applied Mechanics, sslicn he was 
at National Advisors’ Coniniittcc for 
Aeronautics, Langlcv Aeronautical Lab- 
oratory. The h'erri inlet has the ad- 
vantage of combining the efficiency of 
an internal conipression shock svstem 
with the more reliable handling quali- 
ties of an external tv|3e. While it is 
probablv not used much above MacK 2 
in the h'-lOi. it was the hpe of inlet 
chosen bv Republic for its advanced 
!•' 103 before that aircraft wa.s canceled. 
The F-103 is believed to have been 


planned for Mach 3 fliglit (AW' Sept. 9, 
p- 101), 

Cimiparing the E-103 inlets with the 
H-5S inlets (.AW fan, 14. p- 51). it can 
be seen tliat the l'-103 inlets arc not 
only side or clieck located, rather than 
front located, but thev also ate inside 

Tlic first shock starts from the out- 
side instead of emanating from a ramp 
alongside the fuselage as it docs in the 
Lockheed I'-104 inlets. 

Faint Oblique Shock 

At firs!, because the F-105 inlets dis- 
play the Siimc oblique ])his normal 
sliuck [sattcni, it might appear that 
it too is an external tvpe. However, 
the difference is that in tnc h'eni inlet 
the oblique shock is faint and is merely 
the result of a configuration to get the 
normal .shock inside the inlet. In the 
(.thcr two inlets, the designers have 
tried to make each shock about ct|ual 


strcngtli so each shares the job of re- 
ducing the supersonic airstream to sub- 
sonic values acceptable by tlic engine's 
subsonic compressor. 

A Republic engineer told Avt.Mio.N 
Wi;ek tliat the oblique shock docs onlv 
5% of the compression work of the 
inlet system, vvliilc the nonnal shock 
does the rcst- 

,\ pure internal system would rclv 
entirely u|ioii a single normal shock 
inside the inlet. Ilarrv Drell and 
Thomas Sedgwick of Lockheed Aircraft 
Corp. pointed out in a paper before 
the Institute of AcrnnauHcal Sciences 
that even though an all-internal inlet 
system would be superior, cs|>eciallv at 
•Slacli numbers over 2, apparently no 
designer has di-scovered a j>r.ictical 
means for starting .such a system. 

I'crri explained the problems of tliis 
tvpe of sn|jcrsonic inlets in liis Patent 
:.7.SS.I.S3, recentlv granted but filed hi 
1933. 
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l''or maximiiiii pressure recoverv’, the 
lUtent read, an inlet is provided vvitli 
.1 restriction downstream of its leading 
edge. When functioning properly at 
.iipcrsonic flight speeds, the inlet flow 
upstream of the inlet throat is su[*r- 
sonic, w'liflc downstream of the inlet 
throat tlie flow is subsonic. In this 
condition the inlet is said to he started. 

However, the problem is to get the 
inlet started- For the inlet to start after 
sonic flight speed is exceeded, the F'etti 
patent says, a strong shock wave vvlilch 
divides the supersonic flow from the 
subsonic must move from tlic inlet 
entrance (where it will of course form 
as the aircraft conics up past Mach 1) 
down the inlet to the throat restriction. 
The mass of air that will pass through 
the inlet vvill be greater in the started 
condition so that during starting, part 
of tlic air downstream of the strong 
shock wave must spill outside the inlet 

Inlet Flow 

]'■crri pointed (int that because a 
wide, thin inlet would have the great- 
est spill area, it would be the easiest 
to start. Ill the ease of the F-lOs it 
can be seen that flow can spill over tlic 
top and bottom nf the wide narrow 
inlet while the first shock is moving 
back, 

.After the first shock lias moved 
back, the faint oblique shock caused by 
the outboard edge of the forw-.ird jut- 
ting inlet will form. 

Ill the piirticular Ferri patent refer- 
red to. Ferri said the trouble with 
wide narrow inlets such as arc inte- 
grated into the leading edges of the 
wing roots on the F'-105. is that the 
resiiUing drag is high. In his patent he 
therefore proposes that a series of these 
outward jutting inlets be so gtuu|)ed 
side by side that they retain their start- 
ing advantages but present lower drag 
configuration for the aircraft. The in- 
let area in effect would be divided into 
.1 series of smaller jutting sliapes \vliicli 
aic staggered to spill their overflow into 
each ntlicr, cascade fashion, 


Once the h'-ln5 inlet system is 
started, a further refinement of a mov- 
ing restriction inside the outboard inlet 
entrance is used to stabilize tlie flow. 
I'his restriction cumi>cnsates for varia- 
tions in aircraft speed npstreain and 
engine operation downstream. F'loating 
bleed doors further downstream just 
ahead of the engine add to the system’s 
iihiiltv to handle flow transients. 
Reliable Controls 

Lear Inc.’s Grand Rapids. Mich- 
Division which makes the control and 
actuation devices for the F-105 throat 
restriction plug says it has perfected 
an especially reliable system. 

Unlike the B-38 inlet control sys- 
tem. tlic Lear F-105 svstem controls 
the variable inlet geometry by a par- 
tially open loop system wherein the 
plug position is scheduled from the 
aircraft’s flight Mach number. ’The 
B-5S used a tighter closed-loop control 
vvcitking directly off sigiiafs from pres- 
sure-sensing probes extending from the 
inlet lips into the external shock waves. 
Lear says it has avoided pressure probes 
because of the difficidty of obtaining 
signals at higher Mach numbers. 

(.car engineer William Stubbs told 


.Avi.viion Wuuk it is important that 
the inlet controls be reliable. Critical 
conditions which could arise if thev 

• Ovcrtem|x;nitute of the engine tur- 
bine from shock buzzing if tlic plug 
is moved to a wrong position. 

• lairgc sudden drag load on aircraft 
with attendant loss of engine thrust 
output if flying supersonic and plug 
goes to snbsonic- 

• Difficulty of landing aircraft it plug 
sticks in supersonic position. 

• Complete loss of performance poten- 
tkil nf aircraft if plug sticks in subsonic 

Stiiblis said tiiat the acrudynamicists 
indicated it would be a serious failure 
wlicii the controls men asked them what 
would result from equipment malfunc- 
tions. The Lear system, said Stubbs, is 
designed to .ilvvays fail safely in one 
selected position. 

Lear also developed and is producing 
inlet controls for tlic Convair h’-lOfi. 
’I’lic I'’-10(S inlet appears more conven- 
tional and uses an adjustable internal 
restriction on the fuselage .side of the 
inlet duct. 
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IAS Stresses Defense Management Skill 


B}' Craig I^w is 

Dallas— Mnn.igcinciit abilitv ,is cli? 
tnict from— ami t-sscnlial as-cnginccriiig 
skills in the functioning of the wc.ipini 
ss’stem concept was a in.i)or atc-.i of clis- 
inssion here at the first Midwestern 
Xational Meeting of the Institute of 
Aeronautical Scienccs- 

Mccting in an ntinosphere of national 
excitcnicnt o\cr recently deiuonstriitcel 
Russian technological aUianccs. elcle- 
gates «crc told by Lt- Gen- S E. 
Anderson, commander of -Air Research 
and Development Command, that a 
high order of inana|cmcnt skill will he 
vital in the U. S. effort to meet (lie 
Sos'iet challenge. 

Need for Knowledge 

The -ARDC commander also ob- 
-served that the aircraft industry cannot 
afford the luxiitv of ignoring knowledge 
and infomiation dcsclopcd by others. 
"You in industry must make use of 
every facility at your command to fiir- 
tiicr the exchange of technical informa- 
tion.” he said. 

Further recognition of the demand 
for a high tipe of inanagcmeiit skill 
came from Gen. Orsal R. Cook, USAF 
(ret.) president of the .Aircraft Indus- 
tries .Assn. He pointed out that on the 
policy Icsel. management competence 
has a greater importance than engineer- 
ing or scientific talent- "Whether we 
like it or not. technical competence 
and numagement competence are not 
synonymous." Cook said. 

Observing that the real weapon sys- 
tem manager has to be m the militarv 
unless sometime in the future the con- 
duct of war is to be fav contract. Cook 
cited the need for clo.se relationship 
between militars managers and the 
industrial managers to whom tlici' dele- 
gate a portion of their rcs])onsibility. 

Tracing the history or wea|>oii svs- 
tern management. W’illiain F. Ballhaus, 
sice president and general manager of 
Nortronics Division. Norlhrop .Aircraft, 
Inc., obsersed that the concept has 
dc'cloped on two lescis "that lie back 
lo back.” 

On one lc\el, the .Air Force has 
developed a sv-stem in which weapon 
system project offices bring svstems 
through tlie .ARDC and Air Nfatcricl 
Command phases under joint .ARDC- 
AMC management. While this ap- 
|)roach is a step in the right direction, 
Ballhaus said, the US.AF management 
operation is hampered bv the poliev of 
rotating officers in three-vear cycles. 

In view of the time il biker, to de- 
velop a weapon system, plus its service 
life of anywhere from three to seven 
years, Ballliaus observed that it is possi- 


ble to have as many as five complete 
management changes in the Air l''otce 
on am long range program. 

Balih.ms ]3ointcd out that US.Ah' has 
iidopled two approaelics to combat 
problems of increasing weapon complcx- 
itv and "the ever changing management 
posture of the .Air I'orec." I'irst ap- 
proach involves use of a contractor for 
lung range management of overall 
ucapon systems under guid.mcc of 
vvc.ipon sv-stcni project office. Second 
solution is applied to more complcs 
systems and involves establishment of a 
special organij’ation such as AA'cstcrn 
IJevcIopment Division to handle some 
of the more complex vveaiwn systems. 

Other level of weapon svstem inan- 
fgement rlevelopincnt has been in in- 
dustrv where managers have not oiilv 
bad to cope with mote complex system, 
hut have also had lo expand into the 
o|setational, maintenance and economic 
pltascs t>f tiicse systems. 

Ballhaus said tlrat in spite of in- 
creasing system complexity, contimious 
effort must go toward siinplifving the 
inanageincnt job. If tlie management 
job is simplified, "complc.x svslcms will 
be mucli clearer to tlie people who arc’" 
iiHOCiatcd with elements of tlie vveapon 

Most Important Factor 

"They will be able to see in addition 
to all their tcclmie-al problems, tlie 
underlying factor vvhidi has Ix-comc 
most important in all vveapon systems 
today,” Balllians said. "Ihat factor is 

Manageinent of the .Anny guided 
missile |)rogr.un was discussed by Dr. 


Martin Schilling, cliief, ijrojccts manage- 
ment staff. Research and Dcvclopinent 
Division. Redstone -Arsenal. Reviewing 
the -Ariiiv management appro.icii. Schil- 
ling .said that of every rlevelopincnt 
tiolbr received by Redstone .Arsenal, 
^S0 cents goes into the efforts of in- 
dustrial contractors. 

Requirements of integrated programs 
aimed .it delivery of needed weapons 
on time dictate central agencies to uin- 
trol these programs. Schilling said. He 
added that "svstem management is re- 
quired for guided weapons within a 
govcniincnt control agenev and ns well 
with those groujjs where the develop- 
ment and siihsequent prorluction arc 
actually performed." 

Scheduling Inventions 

Discussing sclieduling problems, 
Schilling observed tliiil some authorities 
maintain tliat "you cannot schedule 
invention. 

"The simple truth.” Schilling said, 
"is that you must schedule and chcrc- 
fnre must limit inventions to an ac- 
ceptable mc.isiirc ill order lo reduce 
the scientific achievements of tlie de- 
veloper to the practicalities of a vv eapon 
svstem in time for it to do any good.” 

Turning to guided ini.ssilc budgeting 
|ir(ibleins. Schilling observed tlrat oe- 
tasionaliy the idea of "crashing'’ a 
missile program with collateral over- 
funding is either proposed or actually 
carried out. 

With a single missile system. Schil- 
ling said, good management, stream- 
lined administrative |)roecdurcs, and 
timely and steady funding can produce 
outsbanding results, and overfunding 
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ROBINSON CONTROL IS RELIABILITY CONTROL 


Teterboro. New Jersey 


West Coast litsineetins Olfice. Santa Monica, California 
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achievement in the anatomy of control 

Meeting ever higher standards for performance and reliability demands persis- 
tent, successful application of new engineering concepts to produce the 
electronic brains, the nerves, the muscles of control. In this continuing evolution 
of the hardware of sense, intelligence and reaction, our measure of success Is 
this: Today. United Control equipment, systems and eccessories are used by every 
major aircraft manufacturer for the nation's most advanced missiles, supersonic 
fighters and bombers, and commercial jetliners. 

UNITED CONTROL CORPORATION 

4540 Union Bay Place • Seattle 5, Washington 

femoeritu'# Control Systems . Trjnjq..eer, and Comouters • Vol.es ana Actoslorj 
Sorvo Systems • Uavta Le.el ConlroU • Oati Prooosiinsand Preseniat-on Syatemi 



.ilik- hi lukc effective action in correcting 
difficulties, lie said. Management slioiild 
•ilsii provide shall assistance. 

" The engineer \v!io understands win 
.1 given spexification is necessary, who. 
along with liis superior, sees his carls 
equipment fail under emironincntal 
test immediately after it has left his 
hands, will Ik fast to ciirrect the fail- 
ure,” Lchiin said. "But the engineer 
who docs nnt understand the reason 
tor the specification, who is providctl 
no opportunitv- for the observance of 
troubles, and who hears. |>erhaps months 
later, that someone has alleged that 
Ills equipment w.is the cause of a mis- 
sile flight failure, is quick onlv in de- 
fending his position in the initial design 
of the equipment.” 

Need for Research 

When the program manager has 
things under control and has shown the 
military his organization can build reli- 
able equipment quickly, he spends some 
time on advance thinking. Lchaii 
pointed init. Thus the man.igcr can 
iccngnize the need for research in mak- 
ing the equipment lighter and cheaper. 

alcd work to be done in shock mounts 
and piiekaging concepts. .\nd he has 
the background to sell this program to 
the government ‘‘because he also sees 
that his effective management action is 
an essential part of ans practical rcli. 
ahilili jjrograin." i.ehan said. 

Pnrc'hnsing jirogram for the high per 
fotniiinec B-sS weapon sv.steni was 
described In Robert Kahn, manager, 
.Material Department. Convair Ft. 
W'ortli Dhision. He pointed out that 
tlic performance specifications of tlie 
B-sS created new problems for the ven- 
dors inuilvcd in dcseloping subsystems 
for the new bomber. Since the super- 
sonic R-5S weapon svstem involved 
.some new concepts and new require- 
ments in siibssstcms, Kahn observed 
that it was important for Consair to 
tlioosc competent, reliable vendors for 
these subssstems. Vendors n'crc chosen 
fhimigh ail elaborate program that in- 
solsccT visits b\' vendors to Convair h't. 
Worth and visits by Convair evaluation 
teams to vendor plants. 

Kahn said that one of the ptobleins 
Convair faced was convincing vendors 
lliat the company did not intend tn 
usurp vendor fields in producing the 
B-5S under the single manager concept, 
lie pointed out that -17.2 cents out of 
cs-crv dollar in the B-5S program goes 
to subsystem vendors. 

Integrated design can produce more 
efficient cooling svstems for crews and 
electronic cqui|nnent in high perform- 
ance aircraft, according to P. R. Peth, 
propulsion engineer. Chance \’ought 
aircraft. 

Pettv told I.\S delegates that crew 
and electronic cooling svstcnis of high 
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performance aircraft can lx; integrated 
into a single efficient .svstcni if coiilmg 
characteristics of the crew and elec- 
ttimics eqni|)mcnt ate designed to be 
compatible and arc matched to the air- 
craft perfornumce enselo|K, and if the 
system is installed so that it can take 
iidsantagc of esers availalilc Btu. before 
tinm|)iiig the eoolmg medium ov erboard. 
Cooling Answer 

By developing an integrated cooling 
installation for Imtli the crew and 
electronics gear, tire cooling system de- 
signer can often show the weapon sys- 
tem man.igcr the advantages and disad- 
vantages of spending time and effort 
in designing or redesigning electrical 
components to improve tlieir cooling 
clijractcristics, Pettv said. 

rhis approach not onlv can solve the 
.lireiaft cooling problem, but it can 
greatly reduce the magnitude c.f the 
electrical equipment designer's cooling 
problem, resulting in a better, more 
reliable component, faster, he s;iid. 

Pettv warned tint if tlic cooling sys- 
tem designer docs not establisli his flow 
system cqrlv in the initial design and 
direct installation of eqnipnieot accord- 
ingly, "the cooling system can become a 
veritable monster saddling the aircraft 
vvitli needless vvciglit for ducting ,ind 
eontrols, and operating at low efiici- 

laiboratory simulation is a valuiible 
tool in analysing and improving sub- 
systems. according to ). E. Coodc. chief 
c,f acrophysics. Convair I-‘t. Worth. 
Goode delivered a paper on subsystem 
design evaluation. 

Subsystem requirements shmild be 
developed from uveral! weapon system 
leqnircments. nuking po.ssibic mure 
intelligent and eflitient work in .ill 
phases of subsy stem evaluation. Goode 
said. 

'Ibis background knowledge "is par- 
ticularly valuable vvhen the need for a 
compromise arises or in cases where 
the requirement is smnewlut iiit.ingible 
; nd thus requires intetprefation.” he 
VI id. 

Early Stoges 

.\na!ytieal evaluation of siibsvsicm 
fmietiiiiuil design in the c-.irly design 
stages permits usage of mure complete 
iiirfranic data and other subsystem data, 
-nid c-Jii point up improvements when 
they can be made most economically 
and cfficicntiv. Goode said- 

'llie Convair actophvsics chief 
pointed out that this evaluation is not 
repetition of preliminary subsystem 
analysis but is an approach that takes 
full advantage of latest knowledge of 
the airframe and other subsystems. 

Final phase of evaluation is experi- 
mental testing in the taboratorv and in 
flight. Goode said that for functional 
evaluation, the most fruitful laboratory 
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Powered by four JT4 Praii 4; Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 131 first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
£acit of lltese new engines, commer- 
cial counterparts to the J-75 which 
drives many o£ America's latest jet 
fighters, delivers up to 15.000 
pounds of thrust- Ability to pack so 
much added power into a relativel) 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 
Holley Carburetor Company, work- 

For military applications, the Holley 
main fuel control (rlshll is a companion 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 


governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 




tests ate those using simubtion, usually 
of the airframe, but sometimes of other 
subss'stems in this phase, nonlinearities 
and other physical anomalies are 
brought to light .ind appear in a quan- 
titative form. 

Goode observed that the value of 
light tests can be greatly enhanced if 
they arc both preceded and followed by 
laboratory simulation work. Flight 
testing of a modern weapon system is a 
large undertaking cosemig many sub- 
ststcnis .ind pieces of equipment other 
tlian the subssstem being csaluated, he 
pointed out. and test conditions arc 
sometimes difficult to control. 

Manv of tlicsc problems can be mini- 
mized or eliminated in laboratory simu- 
lation. Goode said, with the result that 
a simulation setup is effective in repro- 
ducing troubles encountered in flight. 

Thin Wings of CF-105 
Influence Hydraulics 

IXtioit-IXsigiKts of the .Vro CF- 
10) .\trow were forced to use a 4.000 
psi. instead of flic usual 2.000-5.000 
psi. hydraulic system bcc.iusc of limited 
space for elesator actuators in the .suixr- 
sonic interceptor's wings. B. S. '\'ood 
i,f A'ro told the annual Vickers Hy- 
draulic Conference heie. 

Each actiuitor had to meet a dynamic 
output exceeding 30.0CO lb. at 40 
dcg./sec. elesator movement and was 
required to fit chordwisc into the rc- 
slricted space bounded by the trailing 
section of the tliin wing section. 

•\n increase to 5.000 |>si. was con- 
sidered but was felt too tar besond the 
present state of hsdnniic equipment 
art. As it w-.is. Avri) had difficulties in 
finding equipment for the liigli i>rcs- 
Mitc svsfcm. W'ood said most of tiie 
equipiiient is now ready and is being 
gioinid checked before flight test of the 
CF-105- Tile 20 giini. pumps used in 
pairs to supph the aircraft's three hy- 
draulic ssstciiis ate currently being 
qualified at Vickers, niimgli leakage 
and wear problems have been ciicomi- 
tered. Wood said that the pump 
(Vickers P\'-4915) appears airworthy. 

Once the higher pressure was ac- 
cepted, Avro found that it was easier 
to fit the rest of the hydraulic equip- 
ment tliioughout tlie plinc. f'or ex- 
ample. transmission line could be one 
standard size smaller in diameter tiuin a 
5,000 psi. system and it was easier to 
squeeze the pumps on the engine gc’at- 
bo.xcs. Because of the higlier power 
available, it was easier to retract the 
landing gears ssithin tlie four seconds 
allowed by the supersonic fighter’s rapid 
acceleration. 

Three independent hydraulic .systems 
are used on the CF-l6): hso for the 
tandem .actuator flight controls and one 


Cherry Research Guides Production 
Of Better Aircraft Fasteners 


Step by step, through more than 
two-dozen exacting operations, 
specially selected wire is formed 
into precise Cherry Blind Rivets 
and Lockbolis* for use in today’s 
aircraft, missiles and rockets, 

At each step in this procedure 
the guiding hand of the Cherry Re- 
search and Development Depart- 
ment is in control. For the engi- 
neers in this department devote 
their time exclusively to the de- 
velopment and production of bet- 
ter aircraft fasteners. 

The methods — many of the 
machines — the quality tests were 
devised by Cherry Research to 
give the aircraft industry and the 


military efficient fastening. In ad- 
dition, they are supplied in the 
volume needed to keep production 
lines moving on schedule. The 
Santa Ana plant has the highest 
rivet capacity in the world. 

These are reasons why Cherry 
Rivets and LockboUs are standard 
in the aircraft industry — and why 
they give maximum performance 
— make possible lower unit costs. 

For information on how Cherry 
fasteners and the tools for install- 
ing them can help improve your 
fastening efficiency, write to 
Townsend Company, Cherry Rivet 
Division, P. O. Box 2157-N, Santa 
Ana, California, 


CHERRY RIVET DIVISION 

g SANTA ANA, CAUFORNIA 

Townsend Company 

eSTABlISHED 1816 • NEW BRIGHTON, PA. 
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Vt^hat makes the 

^^icropoise 


r^etay 



Really New? 


A NEW MAGNETIC CONCEPT 
CREATES A NEW RELAY WITH 

OUTSTANDiml MROVEMENTS 




1. Vibration (100 to 2000 CPS at 15g) 

2. Reduced weight (40% weight saving) 

3. Reduced size {% the cube of competitive designs) 

4. Withstands impact (lOOg -- 11 — 7 milliseconds) 
moking this new MfCROPOISE RELAY Ideal for 
missile progroms, the ever increasing more exact- 
ing aircraft control requirements, ond for highly 
relioble electronic computer applications. 


A DIVISION OF 

Cook Electric Company 


lar tilt utilit' circuit.', .\ltngctlicr tlic> 
totiil 100 hp. as agaiii't tlic Avro Ci - 
inO's 11 hp.. which vhidly illustr.itc' 
the kiat jump behvccii the twu pliiic-' 

Bee.iuse (if the Cl'-iOs ) si/c .iiul 
speed, the flight controls are ail-hvdriu- 
he with no direct pilot Cdiitmi, .md tlic 
added complications of artifleiai feel .is 
well as stability augmentation due to 
speed had to be built in. 

Tlic system uses Mil-0-1606 hydrau- 
lic fluid operating bct»ci.n —611' and 

Contrastiiig .Av'ro'.s decision to go to 
.1 -1.000 psi. system. Conrad Cooke, of 
the Martin Co., cited calculations uhicii 
showed that although ,i 4.000 psi. sys. 
tern would offer .nSantages. cspccialh 
that of space sasing. he did not think 
that the amount of the gain justifia'. 
raising the standard to 4.000 psi, 

Teinco Sale .1 Up 47%; 
Research Trims Earning* 

Temco .\ircraft Corp. sales for tlu 
first nine months of 191" totaled SSO.- 
759,000, an inaeasc of neatly 4”''; 
oser the .same period last year. Net 
c-arnings svctc down to Sl.740.000 com- 
pared to 52, 12". 000 in the first nine 
months of 1916. h'ltin attributes this 
to more than doubled expenditures for 
research and development. In the- first 
three- quarters of this year these totaled 
55.721,000 compared to 51.610.000 fur 
such work in the 1956 comparable 

Economy incasutcs the past fe-w 
montlis, including some layoffs, we-a 
factors in boosting sales and gross 
earnings figiites. Layoffs arc attributed 
to stretchouts in McDonnell fill 
Demon Nasi fighter component^pni 
duction contracts and other program-. 

P. 1 Development Fighter 
Readietl for Fir.^t Flight 

first of the development batch of 
English Electric P. 1 fighters is expeete-c' 
to make its first flight soon. Prototy jK:- 
of the P. l.\ and P- IB have been under- 
going flight test for sonic time but unde-t 
a sclienic similar to USAF’s Cook- 
Craigic Plan, the government ha- 
ordered 20 of the supersonic fighters for 
development testing. 

Rocket Engine Aircraft 
Reaches Record Height 

London— .Altitude record of 7U.11" 
ft. set on .-Aug. 28 by an English Elec- 
tric Canberra B.2 has been confirmed 
111' the liiteriijtional .Aeronautical Eed- 

It is the first official world record -sr 
by an aircraft fitted with a rocket mu 
tor. The Canberra was powea-d by ' 
Napier double Scorpion rocket engim- 
aiid two Rolls-Royce -Av on turbojets. 
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Armco 17-7 PH Stainless Steel 

Specified for Many Parts in Lockheed’s New Electra 

Unique properties of special Armco Stainless contribute to exceptional 
performance and economy of America's first propjet airliner 


In the new Eleclra. Lockheed brings propjet speeds to 
commercial aircraft. And combining its 7 mile-a-mimile 
performance with the traditional stamina, safety and de- 
pendability of America's airliners demanded the best of 

Thai’s why Lockheed engineers have specified Armco 
17-7 PH Stainless Steel lor many critical parts of the 
Electra. Where operating conditions are severe, the unusual 
combination of properties offered by this special Armco 
Stainless meets requirements most effectively. 

The high slreiiglh-weighl ratios of 17-7 PH at room and 
elevated temperatures assure resistance to stress and heal, 
and its excellent fabricating characteristics simplify 

Design and Production Advantages 

Readily available in sheet, strip, plate, bar and wire, 
17-7 PH, wlien heat treated to Condition TH 1050, lias a 


typical room temperature tensile ultimate strength of 
200,000 psi. 0.2% tensile yield strength of 180,000 psi 
and unusually high mechanical properties up to 900 F. 
On a slrcngtli-weight basis it is one of the strongest air- 
cr.lft materials available. 

Equally important in both design and production, 17-7 
PH is easy to fabricate by standard melliods. It is readily 
formed, drawn or welded in the annealed easy-to-work 
condition, then its mechanical properties arc fully de- 
velojied by a simple heal treatment. 

Armco 17-7 PH Stainless is used extensively in America's 
newest commercial airplanes, military aircraft and missiles, 
noth 17-7 PH and Armco's new ultra-high strength stain- 
less PH 15-7 Mo. offer you many possibilities to solve your 
design and production jirobicms economically. 

For complete information on the properties and fabri- 
cation of Armco 17-7 PH and PH 15-7 Mo Stainless SteeL 
w-rite to ns at the address lielow. 


ARMCO STEEL CORPORATION 

73S7 Curtis Street, Middletown, Ohio 

SHEFFIELD DIVISION • ARMCO DRAINAGE A METAL PRODUCTS, INC. • THE ARMCO INTERNATIONAL CORPORATION 





To protect jetliners from hydraulic fluid fires . . . 

TWA SPECIFIES SKYDROL 500 


For improved protection against hydraulic fluid fires, 
all 30 jetliners in Trans World AirOnes’ new Convair 
S80 fleet will come factory-equipped with Skydrol 500, 
fire-resistant hydraulic fluid. 

Skydrol is the practical solution to concern about 
danger from hydraulic fluid leaks. It is a fire-resistant, 
lubricating chemical, not an oil. Today, more than 700 
airplanes in 40 of the world’s major airlines are protected 
by Skydrol. They have logged over 8,000,000 flying 
hours . . . overwhelming proof that Skydrol gives practi- 


cal operation. Tomorrow, when a TW.\ Convair 880 
speeds from New Yoi'k to Lo.s Angeles just a step behind 
the sun, it will enjoy proved service from Skydrol 500. 

Jet- or propeller-powered, there’s a Skydrol for your 
aircraft. Conversion from your present fluid is easy 
and costs comparatively little at overhaul time. Or, if 
you're ordering new aircraft, simply .specify a Skydrol 
firesafe hydraulic system as original equipment. Pro- 
tect your planes and passengers from threat of a hy- 
draulic fluid fire. Be safe . . . with Skydrol. 


FOR CONVAIR 880 JET FLEET 


40 Major Airlines Now Specifying Or Using Skydrol... 


LAI 

ANA 


Slick 

JAL 

CMA 

LAN 

TAI 

UAT 


B.O.A.C 



United 


Conadian Pocifle 


Ponalr do Brazil 


A.V.B. (Brazil) 
Ethiopian Airlinoi 
T.C.A. 

S.A.S. 




MONSANTO 

CHEMICAL 

COMPANY 


Ariation Fluids 
Dept- AF-3 
St. I.ouis 24 







Russians Exhibit Coaxial Rotor Ka-15 Helicopter 


Russian Ka-15 twin-rnto: helicopter pic- 
tured fierc is eiirrcntlv being displsved in 
Moscow. N. I. Kamov is designer of the 
aircraft, lire contrarotating rotors are pow- 
ered hy one 255 hp. engine. Masininni 
speed is reported to be 93 niph., and emise 
speed is 78 tiiph. 'File two-passenger craft 
has a mnge of 21-4 hr. and a ceiling of 
10,000 ft. Kamov created two designs 
iitiliaing the dual coaaial rotor concept: the 
Ka-lS, which is now in production as a 
rescue and agricnltUTal pest control vehicle, 
and the ia^cr Ka-I8 which can carry four 
persons. Kamov has indicated that his next 
helicopter design will be powered by gas 
pirbincs (AW Aug. 12, p. 33). 
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CL-41 JET TRAINER MOCKUP shows mounting of horizontal tail above vertical lin. Twin inlets, on either side of fuselage, will feed 
single turbojet, w'hich will exhaust at tail. Moeknp faces scale ])resentatii>n of iniiwav (right) to provide evaluation of cockpit vision. 


Canadair Stresses Versatility in Trainer 


Canadair, Ltd.. Montreal is spurring 
development of its new side-b\-sidc 
seating CL-41 jet trainer by building 
two prototvpes, scliediilcd for tmnpie- 
t'oii in fall' of 1958. 

Kxistence of the ptojeef, in lire wind 
tunnel and mockii)) .stages until rc- 
centiv, was first revealed in .Avi.m lON 
(Jan. 28. p. 71), 

Initially designed to fill primary 
llitougli basic flight training missinns, 
Canadair CL-41 jet is also planned for 
additional roles. Company reports these 
fiifnre dcsclo|)nicnts of the Isisic air- 
jilanc: 

• Ground support role in addition to 
weapons training, will he possible 
through use of an armament paek, 
now in preliminan- design. 

• Four-pbee miilti-pnrposc version 
■probahh" will also bo axnilablc hy 
eventual re-arrangcmcnt of tlie Cl.-41’s 
interior. Sneii inndification would make 
the airplane suitable for a variety of 
applications, including high-speed tran.s- 
port of important officials, also possibly 
as a light jet executive transport for 
biisinessmcn. 

CL-41 project marks the first airplane 
designed and built from scratcli hy the 
Canadian manufacturer, a subsidiary of 
Ccncral Pynnmics- liitlicrtci, its pro- 
duction lia.s been concentrated on 
license-building of other manufacturer's 
airplanes, such as the North American 
F'-Sfi series. Lockheed T-^i. Douglas 
DC-4 and most recently extensively re- 
designed versions of the Bristol Britan- 


nia. both pi.vton and turboprop models. 

Indications are that Canadair is seek- 
ing a wide market fur its CL-41; its full- 
scale mockiip lias been thetked not 
only bv' Royal Canadian .Air l''orcc per- 
sonnel hut also U. S. .\ir I'orcc and 
N'jw. Also, the company notes that 
the airplane's spin and recovers cliarae- 
teristics are designed to satisfy both 
U. S. and British criteria, which differ 
appreciably. 


Basically, the CL-41 is a low-wing 
tricycle landing gear cnnfigiiratioil, its 
mitshmding external fexiturc being a 
1' tail. Forward of tlic tail, the airplane 
clo.selv resembles the Cessna T-sT.A jet 
trainer for US.M' in external appeat- 

single turbojet, of tlic latest light- 
weight design and low specific fuel con- 
sumption. dcs eloping approximately 
2,000 lb. thrust, will be utilized indicat- 
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ing the General Electric J85 or Fair- 
child /83 arc strong contenders- 

Mcasuring 36 ft. 4 in. span; 31 ft. 
1 1 in. length and 9 ft. 6 in. height, the 
CL-41 will hinc a wing .nrca of 220 
sq. ft., a wing loading of 28.4 Ib./sq. ft. 
and power loading (static) of 3.13 lb./ 
lb. thrust. Designed gross weight is 
6,230 lb. 

I’crformance characteristics arc fore- 
cast as: 1,000-ft. takeoff ground run; 
1,700-ft. ground takeoff riiu over a 30-ft. 
obstacle. Stalling speed, at intennediatc 
weight, would be 62 kt.; inaximuin 
speed at niilitarx' power .it intcrinediiitc 
weight is planned at 400 kt. and max- 
imum speed at continuous power at 
intermediate weight as 588 kt. 

Fuel Load 

Fuel load of approximately 2,000 lb. 
will be proi'idcd, giving the airplane a 
two-hour flight training cycle at sea 
Icsel without refueling. At altitude, 
with fuel rcsenc of 10% the CL-41 
would ha\c a range of 800 nautical 
miles at an aicragc speed of 300 kt. 

Cockpit is planned to incorporate 
modem combat type equipment, in- 
cluding ejection seats, jcttisonablc can- 
opy sequenced into the scat ejection 
si'stem. cabin pressurization, two com- 
plete instrumait flight panels and bird- 
proof windshield. 

Overall director of the project is 
W. K. Fbcl, Canadiiir vice prcsidciit- 
cii|incering; and E. B. Schaefer. E. 11. 
Higgins is CL-41 project manager and 
F. C. Phillips is project engineer. 


PRODUCTION BRIEFING 


Magnaflux Cotp., Chicago, 111., says 
it has perfected a honeicomb inspec- 
tion method. Method, called Bond- 
clieck, is accomplished by first spray- 
ing on a special liquid and then applying 
infrared heat, llcat causes tiny red 
particles in the liquid to be thermally 
transported by Brownian movement to 
positions nset the core joints. In a few 
seconds a well defined licxagiinal |>at- 
tern coinciding with the honejeomb 
core undcnicatli is sisiblc on tlic skin 
surface. The process works best on rc- 
sistancc-wcldcd metal cores; not at all 
on resin-bonded non-mctallic cores. 

General Electric Co.'s Small Aircraft 
Engine Dept., Lynn, Mass., says its 
T5S tiirboshaft has successfully passed 
the 1 30 hr. model test and has been 
officially accepted bv the U. S. Kavv. 
Tile T5S produced 1.063 bp. with 0.633 
specific fuel consuniprion for the official 
test, bettering the original pctfotmancc 
gnarantc-cs. GE said. 

Contractors who base been using 
USAF's -Arnold Engineering Center's 
"flot Shot" tunnel (.AW Sept. 24, 
1936. p. 67) arc Bell Aircraft. Ramo- 
Wooldridge, General Electric Co., Avco 
and Lockheed .Aircraft Corp. Lockheed 
is using the fmnicl for its Kavy 
Polaris missile. GE, Avco and Rainci- 
Wooldridgc arc undoubtedly using tiic 
hypersonic tunnel for nose cone re- 



Test EingiDieering 
at Marquardt 



Unique among air-breathing engines, 
the ramjet cannot run independently 
on the ground. Because ramjets depend 
on their velocity through surrounding 
air masses for compression of combus- 
tion air, intricate test facilities must be 
provided. 

Marquardt Jet Laboratory simulates 
these high-speed, high-altitude flight 
conditions during ground testing. A. 
USAF facility, combined with special 
USN test facilities, MJL is one of the 
most extensive in existence today. 
Valued at $18 million and occupying 8 
acres of land, this dynamically func- 
tional engineering tool minimizes the 
number of costly trial and error flights 
of new engines. 

Complex test cells, with associated 
instrumentation and computers, per- 
mit sea-level and altitude testing of 
full size and test-scale models. In our 
two sea-level test cells, high pressure 
air is directed over the test engine 
through subsonic, sonic, and supersonic 
nozzles, and exhausted to the atmos- 
phere. Turbojets are ingeniously uti- 
lized in two full scale engine altitude 
test chambers to simulate heated and 
rarefied air conditions encountered by 
high-flying supersonic ramjets. 

Special configurations in both sea- 
level and altitude cells permit angular 
motion of the free jet nozzles. This 
allows evaluation of the effects of vary- 
ing angles of attack likely to be en- 
countered by operational engines. 

A new production acceptance test 
facility now being built in conjunction 
with our Ogden production plant will 
greatly supplement the up-to-the- 
minute equipment furnished the Mar- 
quardt Test Team. 

Within this Division, engineering 
openings exist for: 



For information about these positions 
and the professional engineering en- 
vironment at Marquardt, we invite you 
to write Jim Dale, Professional Per- 
sonnel, today. 




•F(f?Sr IN RAMJETS 







Marquardt Means Opportunity— Test 
engineers no longer need feel grounded by the lack of 
stimulating projects. At Marquardt Aircraft, the com- 
pany where an ENGlNEER/BABniEB* has never existed, 
your work will span a broad range of supersonic 
propulsion problems. Look to your future by looking to 
Marquardt, today. Address your inquiries to Jim Dale, 
Professional Personnel, j^^ ’\ 

16551 Salicoy Street, |T12rQU3rdt->ii»m ». 

Van Nuys, California. 







spGcs 


I 


Oo Decemlxir 23, 1907, the “Original American Army 
Contract for Aeroplanes” was issued- Specification 
Number 8 stales; 

“It should be so designed as to ascend in any 
country which may be encountered in field service. 
The starting device must be simple and trans- 
portable. It should also land in a field without 
damaging its structure". 

That was a pretty tough problem in 1907. As planes 
took off and landed at higher speeds, the prolilems got 
tougher. Some of the answers have come from L O'F. 
Example; Development of EUctrapant® for windshields 
to give pilol.s perfect visibility despite frigid flying con- 
ditions. Eltclrapaiit is in Canadair’s “CL-28”. Lockheed's 
“C-130”, Douglas' “C-133” and Boeing’s “KC-135”. 
among others. 

If you have any question concerning the late.st develop- 


ments in aircraft glass, send it to Aircraft DivUion, Dept. 
73117, Lihbey Owens Ford Glass Company, 608 Madison 
Avenue, Toledo 3, Ohio. 

In any event, write for a copy of Thi Original Amrriam 
Arinr Gmlrail fill Arinplones suitable for framing. 




LIBBEY'OWENS'FORD a. 6nmt Itt QUupd 

TOLEDO 3, OHIO 


eiitrs studies for their USAK ICBMs. 
It i.s not known what Bell is using the 
facility for. 


"0]>eration Hoiiiglass,” Allison Div,, 
Ccncral Motors, got under was recently 
with a YC-131C equipped with Allison 
301-D13 turboprop engines .md Acro- 
prodiicts 606 four bladcd propellers. 
I'hc engine-propeller errmbination is 
tile same that will be used on the Lock- 
hcetl Elcctiii tomincrcial airliner. Ob- 
jective of "OiXTatioii Hourglass," .s.iid 
Allison, was to obtain 1.000 flight hours 
in the shortest possible time under both 
military and commercial transport con- 
ditions. .\llison hopes also to demon- 
strate the value of converting existing 
aircraft such as the Convair 340 to its 
gas turbines. 

Bcrvlliiiiii mas be the answer to need 
for higher pcrfotnuuiec missile .struc- 
tural materials if if can be produced in 
useful qiiautitics at economical prices, 
according to Maj. Ccu. M'illiani O. 
Sciiter. USAF procurement chief at 
\ir Materiel Command headquarters. 
13avtoii. Ohio, Bersllium is six times 
stronger than steel on a strength to 
weight basis, weighs about a third as 
much as aluminum and will witlishmd 
1.200F tenipetatures, according to Sco- 
ter. Reasons why beryllium is not now 
being used include its high cost (S200 
pet pound against S20 for titanium and 
32 for stainless steel) and beryllium's 
toxic and abrasise nature. 

Boeing Aircraft Co.’s Boinarc mis- 
sile development engineers are using 
polvethylene plastic pellets shot from 
a .222 rifle to simulate effect of a super- 

Depending on how much powder 
eliargc is used, the pellet’s s|)ced varies 
from 2,200 to 4,500 mph. {Roughly 
Nfach 3-6). Its line of travel is from 
the muzzle, through a silencer, through 
.1 small hole in a steel-plate guaid, 
through two pieces of paper used to 
measure the pellet’s relocity. and 
through an open os’cii door into an 
men where the target, a sample of 
the Bomarc’s skin, is being heated to 
400F. Length of flight is seven feet. 
Boeing said the ijiastic raindrops dis- 
integrate on impact. Icas'iiig only a i)Ock 
imtrk to show where they hit. 

Stanford Research Institute. MeiiUi 
Bark, Calif., has attempted to offset the 
adverse effects of nuclear radiation 
upon epox\' bonding adhesives by intro- 
ducing its ’'antirad” additives and scin- 
tillator compounds. Rcscarcli which 
is being cactied on with USAF funds 
has shown that radiation damage to 
epoxy resin takes two forms; cross-link- 
ing to form supermoleculcs and cleav- 
age or rupturing of desirable bonds of 
the polymer. 


FASTENER PROBLEM 



Miniature right-angle stop nut 
for cover hold-down saves space 
and weight on avionic unit 
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MISSILE ENGINEERING 




Rocketdyne Develops Missile Engines Now, 

Bv Richard Sweeney 


Caiioga Park, Calif.— Destined to 
plav a key role in biiliistic missiles today 
and sp;ice \chicles tomorrow, high 
energy propulsion systems are being ad- 
vanced tlirough research and test at tlic 
extensive facilities of \ortli Aineric-aii 
Ariation's Rockctdenc Di^•isio1t here. 

Wlrile large litjiiid propellant rocket 
engines for .\tlas, Tlior isce cover! and 
Jupiter ate being thoroughly refined as 
experience is gained in preliminary de- 
sign, mamifactiiring and test tech- 
niques. other schemes for a wide s aricts' 
of applications arc being conceived, 
analyzut, evaluated on paper and trails- 
latcd. in sonic cases, into hatduiirc. 

Rockctdvne pre-eminence in the large 
liquid propellant field stems from a 
North .American corporate decision in 
19-45 tliat missiles were to be important 
in future defense plans and therefore 
the company should immediately estab- 
lish itself in the field. 

One of scsctal eoinpanics awarded 
a study and research contract on a 
missile svstcni, Nortli .American estab- 
lished 12-man acrophvsics group in 
Julv, 19-46- Dual company purpose was 
to M-ork on diis contract, and to de- 
velop simultaneously across-the-board 
missile capability. 

Following a company decision that 
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Studies Space 


three major areas of supersonic aern- 
dvnamics. inertial guidance and large 
liquid rockets, needed study, the original 
aetophysics unit gathered and digested 
all ai-ailable data on German rocket 
work, proceeded from there into spe- 
cialization according to s^'stem. This 
resulted in formation oh 

• Rocketdyne. for propulsion systems. 

• Autoncfics, for guidance, electronics 
systems. 

• Missile Development Division, 
(MDD) for overall missile systems. 

• Atomics International, wliich got a 
start in early work imoKing feasibility 
of nuclear power for on airbornu 
weapon system- Study showed this 
particular application imfcasiblc, hut in 
the course of investigation, a competent 
staff and bank of knowledge were 
assembled and the group stayed intact, 
went into commercial nuclear work. 

Under present organization, div isions 
operate as entities according to their 
specialties. Typically, if Missile Dc- 
vclopraciit Division conceives a missile 
system. Rocketdyne bids against all 
comers for the propulsion system. .Au- 
tonetics likewise faces open competi- 
tion for guidance and electronics con- 
tract. fly same token, divisions ate free 
to bid bn contracts with other princ- 
ipal weapon system contractors. 

Division philosophv, structure and 
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Surviving impact is an 
Eimac Ceramic Tube Extra 


Aeronaulical electronics demands extras from vacuum tubes. The small Eimac cere 
Among them is the ability to withstand heavy impoct without stand 50G shocks of 
impairing electricol characteristics. The photograph dramati- in airborne or grour 
cally shows what happens to a 250 watt glass envelope tube SOOmc. 
ond an Eimac 300 wott ceromic tube when both ore dropped ||„g gf 

from a height of seven feet. The ceramic tube "took it." aeronautical enginee 

Other advantages of Eimac ceramic tubes are; resistonce to output under extremi 
damoge by vibrolion and temperature; smaller size without 
sacrificing power; ability to undergo optimum processing 
techniques that lead to tube reliability and longevity. 

For further information, consult our 
Application Engineering Department. 

EITEL-McCULLOUGH, INC. 


^£*tUlC with Ceramit Tubes that e< 


> fake it 



D-C Screen Voitsie 
D-C Grid Voltage . 
OT; Plate I'lnperes . 


4CX30DA MAXIMUM RATINGS TO SOOMC 


niiinagcmcnl pilics'. Rockctdyiic offi- 
cials faeUevc, is the key to tlic organi- 
zation’s present leadership in huge 
liquid rocket engines whieh arc used 
ill US.M-. .-\rmy and Nav\ projects. 
Rockcldyne achieved full division sta- 
tus in I9T5. blit bad been developing 
toward this in iiiaiiagcmcnt and other 
nccessarv' tccliniqiics during preceding 
18 months. 

Division's Freedom 

Division management gets policy 
guidance from corporate officials, is 
autununiuus in day to dai’ operations. 
Profit and lo.ss are up to division inan- 
agcinent. Division has capital funds 
at its disposal sufficient for normal op- 
er.itions. 

Internally. Rocketdyne is separated 
functionally. Basic units are adminis- 
trative. plus sendees, engineering and 
in.imifacturing. In line svith proced- 
ures becoming standard, qualih con- 
trol is a line function rather than a 
l>art of any other group. 

l'!n|incering is broken down into 
picliminarv design, design and devel- 
opment, test operations, research and 
administration. 

Rc-search, under Director lohn Tor- 
mcv. IS planned and directed rather 
than basic, is aimed toward applica- 
tions in general, not aluass specifics. 
Operating, according to 'i'onney. "one 
step behind true basic rescarcli,” the 
section takes disciACries of such basic 
research centers as Bureau of Stand- 
ards, seeks nsafailitv' of their discoserics. 
Being closely followed today arc bureau 
work in cryogenics and free radicals. 

Rocketdyne trend today. 'I'orniey 
says, is gravitating toward physics, 
assay from chemistrs. Pise years ago. 
physics per sc receistd no attention in 
the section, nosv is linnlv established 
as integral part of tescarefi work. 

Much of section’s efforts arc des oted 
toward combustion, beat transfer, pro- 
pellants. 'ITie researchers hasc a hvdro- 
carbons laborators equal to or better 
than those maintained by most oil re- 

Newer Fuels 

W'hilc work in hydrocarbon fuels cur- 
rently receives greatest attention, new 
areas arc not neglected. Research sec- 
tion curientls has elected to follow the 
free radical path looking toward the 
next generation of rocket engine fuels. 

Work is being accomplished in beat 
transfer associated with ionization in 
eiirtent ty pe engines, as well as in heats 
and pressures, fields of dissociation. 

A problem for researchers. Tornicy 
points out, is the facilities and equip- 
ment necessary for ionization class rc- 
search. Since rocket engine work is 
comparatively new. Rocketdyne re- 
search ficqucncs' has to design equip- 
ment and facilities aimed at its own 



'T^aaching ^th&Sims- 


With its new air scoop design, high, T-shaped tail and knife blade 
wings (just 2i feet, 11 inches from wingtip to wingtip), Lockheed’s 
F-104A Starfighter is America’s fastest fighter. It flies so high and 
so fast that pilots iiimost feel they are running out of sky room. 

The Starfighter performs near the fringe of today’s under- 
standing of aerodynamics, and incorporates in its design unusual 
features suggested by the most recent developments in the field. 
Because of its advanced design, many new questions arose . . . ques- 
tions which were answered through extensive wind tunnel testing. 

CWT— the Southern California Cooperative Wind Tunnel — 
played a vital part in this testing. Throughout its development, 
many hours were spent by CWT’s staff in gathering data on the 
F-104A's aerodynamic behavior. The success of this work is re- 
flected in the Starfighfer’s performance record. 

The CWT is responsible for testing many of the nation’s most 
important aircraft and missiles. In addition to its five owner com- 
panies, CWT also serves other leading aircraft firms and govern- 
ment agencies. 


If you would like more information regarding 
the CWTS facilities, or information regarding employment, 
please write us. 


CWT 


SOUTHERN 

CALIFORNIA 

COOPERATIVE 

WIND 

TUNNEL 


sodena, Callfernia 
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First in Constant Speed Drives 


Snark and Regulus II 
kept on target with 

SUNDSTRAND DRIVES 

Ability to hit a distant target is the real measure of a missile’s 
efFectiveness. 

That and the ability to carry either nuclear or thermonuclear 
weapons are characteristic of both Northrop’s Snark and Chance 
Vought's Regulus II, for the USAF and the Navy respectively. To 
accomplish their vital military mission, all components must func- 
tion perfectly during Ipng-range cruising. A stable, reliable electrical 
system is mandatory for guidance and other electrically powered 
functions. Sundstrand Constant Speed Drives provide compact 
and lightweight generator propulsion with both the capacity and 
stability necessary for optimum performance- They are two more 
in a constantly growing list of applications with outstanding records 
for reliabiliiy and ptrfornHincc that keep Sundstrand first in constant 
speed drives. 


SUNDSTRAND 


AVIATION 

DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY • ROCKFORD, ILLINOIS 




wlicrc it can be «rap|)ctJ into a pro- 
posal. Here again, he points out, pro- 
posals lias'c to be fairh ncll foimdecl 
before iinich ontlas will be apptmctl. 

Torniey indicated that Rockctdyiie 
has conducted extensise study with 
solid jjropdlant rocket engines, but be- 
lieves hvo factors dictate staring «ith 
liquid propcil.ints for large engines: 
the inhetent flexibilits- tsf liquid pro- 
pellant engines and a natrtming of 
tlic complexity gap as solids tcacli for 
higher thrust lerels and sufficient 
flexibility to make them opcrutioiialh 
worthwhile. 

Preliminary Design 

Scope of Picliininan Design, under 
Gcor|C Sutton, is wide, .\ctivitics 

• Commercial product studies. 

• PtojHilsion system analyses, deter- 
mining whether rocket propulsion is 
best for a particular application. Roeket- 
dene's standing in the field is sueli 
that ciistoniers frequently consult Pre- 
liminan Design people when formulat- 
ing requirements for a particular 

• Preparation of proposals for designs. 

• Intense studies ot noazlc, combus- 
tion chamber configurations. Cutreut 
bcllmoiith on nozzles in sers'ice en- 
gines. replacing former cone, is one 
application of tills work. 

■ Non-missile applications such as new 
Navv aircraft booster engine (.\\\’ Nov. 
IS, p. 2'). 

• Advanced studies such as those cul- 
minating in the Snooper space vehicle 
with ion propulsion, currently believed 
the most logital first step in space- 
tailored ptopulsiuii systems (AW' April 
8. p. 27). 

All area vvlicrc preliminary design 
finds a heavy work load is in propulsion 

interplav between enginc.s and guidance 

Alternate Approaches 

I'wo conditions dictating different 
approaeliev and degrees of sophistica- 
tion in preliminary design estimates 
ate wlictlier a missile is required to 
reproduce a trajectory, folhm the s.ime 
general path e-acli flight, or whetiict 
it has a strong trajectory contiol itself. 
I'irst condition requires small v-ariations 
in thrust while second needs wide range 
to fulfill its mission. 

Caiiqjletiiig those parts of propulsion 
svstems which translate guidance sys- 
tem signals into clianged thrust vectors 
requires detailed analysis covering all 
aspects ot operation, 'lypical is the 
la^e knnckle joint and actuating struts 
vvliicli arc the basis of a gimbaled 
rocket engine. 

One development the section pro- 
duced ill its work is a double ended 
rocket motor tor iiieasiitenient of thrust 


p.irticuku requirements, imposing a 
need tot "talent on talent." that is has- 
ins people skilled enough in their own 
fields to be able to design equipment 
for new 01 unfainiliat work while simul- 
taiicouslv having personnel enough to 
accomplish current work. 

Now under construction at the Pro- 
pulsion I’icld Uiboratorv at Santa 
Susima, about 10 mi. f^rom present 
offices, is a half million dollar research 
building. 

One major problem eiiecmntcrcd in 
Rocketdyiic rescsireh, according to Tor- 
mev, is ill the mathematical abilities of 
tluise joining the section. Primarily the 
difficnitv is the schools, which still 
teach tile same mathematics for engi- 
neering and science courses taught years 
ago. .\ii iiicomiiig graduate must first 
.idvancc from his school nr,itheniatic".il 
base to the liiglicr base in current iu- 
iliistrial use. 

,\ii example, Tormey says, is use of 
probability tlicorv wliicli many new eii- 
giiiceni do not understand or have 


faith in, to replace expensive tests and 
lafaoratorv investigations. Due to finan- 
cial considerations, tliis tlicxiiy has to 
replace experience in rocket engines to 
an extern that dictates cngiiicets must 
have faith in it and use it even though 
tlicv are unfamiliar with the theory . 

Conecniiiig moiiev for research, Tor- 
mey declares there is no de.irtli at all 
ot financial support for worthy projects. 
Ideas for research work must have 
merit, and for these, there ate ample 
funds. However, one eateh is that to 
sell the ideas, researchers somctinies 
seem to need tlie .iiisvvcts in order to 
sell investigation of the problem. Ma- 
jiiritv of resc-.ircli proposals come from 
company to the military. Totmey says, 
hut sometimes the military ap|Jr(xiclics 
the ccmi|Jiiiiv to tackle a patticular task. 

W’lien a rescatcli fields looks promis- 
ing. according to Tormey, yet is not 
fat enough along to be made into a 
finn proposal for research project con- 
tract to a service, eonipany fund.s arc 
available to bring tbe work to the stage 
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The Canadair CL-28 is the most formidable search, strike 
and kill maritime patrol weapon in the air today. It is In 
quantity production for the Royal Canadian Air Force 
and is available for purchase. 

The CL-28— a direct derivative of the Bristol Britannia — 
carries the most comprehensive collection of electronic and 
other detection equipment ever assembled into one aircraft 
for locating, tracking and ‘fixing’ enemy submarines — 
whether submerged, ‘snorting’, or on the surface. Once 
contact is made, torpedoes, depth bombs and other offensive 
weapons are released. 

It was specifically designed for long periods of ocean patrol 
duty . . , tactical coordination with naval 
surface craft on defensive and offensive 
manoeuvres . . . convoy and search- 
rescue operations. 

The CL-28 will meet or surpass the re- 
quirements of friendly countries respon- 
sible for the defense of coastlines and 
sea approaches. For full information, 
write directly to vice-president/sales. 


CANADAIR 


A new 
dimension 
of sea safety 





> 4 kco foday 



Avco 

sends a message 
via meteor 

Krcc'iitly, In llu- ruiniliur liur.«t of an 
Ocplnilin;’ mrto'>i Imil hitili ill tlie 
ioiiofi|)hpir', C'niriicy ronarciici’s fnimd 
a pmctii-iil way tu tmiismit liiKli-frc-ijuency 
railio Mgiiuis iirimiKl llir rurvp of tin.’ 
ciii tli's siii fni'p. Tlip>’ ilii! it with n kind 
of iistrnl ‘’liillinnl Kniiip." Iiy "iHiiiiipiiig” 
tiic Wijvps off u niptiiir trail at :^iii’h 
an anglG tliat the ipllpctpd wave hits a 
distant dcstinalicm -far nvpr tlip hnriziin. 
This '‘inelonr srattpi ini! ’ rpijuires less 
ti'imsinissinn imwer, niiikps for iiiorp inoliUo 
and hsis ex|ipnsivc e(|ui|nnent. Xmv 
iiiideivoini: mhlltioiinl e\|ipriinent and 
testiiiK liy the Upspaii h and .kiKaiteial 
Development Division, "ineteoi- scattering” 
is another hrcaklhroitgli liy Avco. 


Aveo toilay is one of Anipripii's most 
iliversified makers of defense anil imlnstrial 
pnaiurts. Avpo's Crosley Division pindliees 
aircraft structures and plpcti-onies .systems. 
.Avco’s Lyponiing Division is Anipriea's 
leading sonree of tuibine power in the 
median hoi’scisiwer range. Avon’s Respareli 
and -Adviuiecd Dei’eioinneiit Division 
lierfoi-nis missile and allied re.spaieli- Otlier 
Aveo iliviaions ami snlisirliai ies are; .American 
Kiteheiis . . . New Idea and Kzee Klow — 
»|>eeia!izeil farm eqiiiinnent . . . ('rosley 
Uroiulrasting Corponition . . . Molfats 
Umiteil (Canada )—commei-cial gas and 
heating ei|iiipmpnt. 

Scienlisis interested in nnuiiiuil a;i;wr/ntiiiwi 
for advancement cun grow n-Uh Aico. 


>4kco 


Avco Manufacturing Corooratlon 
■420 Leulngton Avenue, New York, N. Y. 


eaiiatioii. Different tlirnvt tlianihcis 
and nozzles of varting eoiifignt.ition 
arc evaluated on the equipment. 

.Another prcliinimirv design tool is 
the low |)tcssiirc tunnel wherein tiiri- 
mis nozzle sliapcs are investigated for 
ixiumst pattern, velocil>. Low clunnber 
pressure prevailing doting nozzle dis- 
eliargc .simnlatos flow |j.ittcms at v.irv'- 
ing jititudes from scu level to strato- 
sphere- 

Onc of Roekctduie’s biggest assets 
is its Propulsion I’icld Uibor.itorv', 
1.700 acres in llie Santa Snsana Muuii- 
. tains, not too far from the main 
Canoga Park Plant, wlicrc terrain is 
well suited to large engine test st.inds. 
Early Tests 

Begun in 1047. wlicn Nortli .Ameri- 
can acquired a few hundred acres. 
Pro]Hilsion l''ield Labor.itor>' had its 
first firing of a large engine tlmist 
eliainbcr and injector assembly in laii- 
uarv. 1950. Personnel then mnnhered 
15,' tc.sts were at the rate of two or 
three per week, and after each firing 
a critique was held at which all ohserva- 
tion.s of ctervone present, from engi- 
neer through test stand mechanic, were 
recorded. 

■As firings began. Rockctdync faced 
a community relations problem in ad- 
justing the large San hcrmiiulo A'allcw 
population to the new wiiidow shaking 
sounds. I'odav the sounds are largely 
ignored. .Althongh Rocketdvno’s per- 
sonnel have become fair experts in 
inefcotologs as if affects firings and 
sound paths, freak atinos|jheric con- 
ditions occasionally will boiinco sound 
tu distant rc.sidciitial areas, creating 
an uproar. 

At the start of the Propulsion l idd 
l/.iborators'. North Aiiietican built 
stands witli its own money, with part 
of the eqiiipinent for the stands p.iid 
for bv US.Al'. Later. North .Amcneaii 
bought more land and US.Al'' built 
stands for Rocketdsuc to opcr.ite. 
Nineteen Stands 

Tlic test laboratory now lias 19 test 
stands in operation, some with more 
than one firing position, plus three 
eomponciit test laboratories for gas gen- 
erators, tnrbopunips, vernier engines, 
starting svstems. .A fourth component 
laboratory is under construction. Cur- 
rentlv, thrust chambers are tested on 
stands and at one components labota- 
torv. Tltc new laboratori' niidet con- 
struction will be able to test thrust 
cliambCTS, even large ones and will free 
some stands for comcrsiim to complete 
engine test rigs. 

In addition to those at Propulsion 
I'icld Uahorators, Rocketdsne also 0 |)cr- 
ates test stands at Kdwards .Air I'btcc 
Base, Huntsville. .Ala,, and its Neosho, 
\lo., plant. F.dw-iirds stand does devel- 
opment testing, llimtsiille is used fur 
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procinction testing, and Neosho, where 
'lliot ,md Atlas engines arc being pro- 
duced. docs strictly production testing. 

Botli production and development 
testing are done at Propulsion I'icld 
laiboratory. 

Guiding |)liilosopliy of development 
test is to insure that a finished propul- 
sion svstem is homogenous, with all 
components dei cloped to a state inateli- 
ing tlic rcc|uircnients and cacli otlier. 

Production testing subjects engines 
to a required number of starts, the 
eritical part of rocket engine eperation. 
and nm times ate sufficient to disclose 
defects without encroaching too greatly 
on service life. 


I'.ieilities at Propulsion Field laibis- 
ratorv uicKidc provisions for .systems 
test wherein simulation of flows is used. 
Components arc tested first, then as- 
scinblic.s. then engines. I'or realisti; 
conditions, liquid nitrogen is used on 
<-nc side of a run when |P-4 is cveled 
through, and the ()])jx)site run has water 
‘•nbstituted for fuel when liquid oxygen 
is mil tlirougli. 

"1 lirec test stands and their cmitrol 
tenter arc gton|)cd to form an arcii- 
. Areas arc located in natural pockets to 
isolate them from one anotlier. take ad 
vantage of rock formatirm.s to deflect 
vmmd. Under area optimization, ten- 
tr.il fuel tanks and liquid o.xygcn storage 


Oakite now gives a lift 
to aviation cleaning 

AH the industrial cleaning experience, all the 
research and service for which Oakite is famous 
now works for the aviation industry, too. This 
assures speed, a thorough job, and econoi 
maintenance cleaning. For example... 



OAKITE 

SATUROL 

cuts 

carbon 

cold 



A 10 to 30 minute soak in this 
safe, high flash point solvent ma- 
terial softens, loosens carbon for 
easy rinsing with water or kero- 
sene. No heat needed. Suitable for 
any metal, it quickly prepares 
parts tor overhaul. Built-in vapor 
seal prevents wasteful evapora- 
tion. It's just one of many Oakite 
quality cleaning compounds, 
available nationwide, along with 
technical service. 

New Bulletin F-1005D tells about 


other up-to-the-minute Oakite 
materials and methods for spe- 
cific aviation cleaning probiems. 
Write Oakite Products, / 

Inc-, 55 Rector Street, 

New York 6, N. Y. 
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IS iisod iit fticli iiitii. I’nipulsioii I'icle! 
Ijbciratorv Inis ii liquid oxsgcn pUnit, 
trucks the oxidi/.ct from pkint to Ciicli 
storjgc, then pi[>es it from stonigc to 
test stands ns required. I’liel trucked in 
frnin remote de]X)ts is liniuiled similarlv 
ill that trucks dcjxisit it at area storage 
tanks and it is piped to stands as 

Helium is stored at scieral strategic 
lucations from which it can be piped 
to more than one test stand area. 
Opportunity Basis 

•Mthmigh general test |)rograins arc 
mitlincd by an advance planning group, 
testing at the stands is ciinductcd on 
an opportunitv basis to some extent. 
Since a run may be scheduled on one 
stand in an area only to have a flaw 
delay bring tor a time, if another stand 
III tlic same area is close tu a firing, it 
will go ahc.ul. 'l ire earlier scheduled 
stand will wait, rather than tic up the 
entire are.i while problems ate solved. 
Since areas must be deared of all 
but control center personnel, time is 
lost for nieehanies and tediniciaiis who 
are sent back to a roadblock that is 
formed when a firing is close. To use 
the time, roadblock schools arc licing 
formed to upgrade general knowledge 
of workers in the fields related to their 

Safetv' |)rograni gets constant plug- 
ging. Workers ate kept fully aware of 
liazards accompanying materials tlicy 
work witli, resulting in an excellent ac- 
tideiit recortl despite nature of the 

To obtain bomtscs from normal test 
work, rocket exhausts have been utilized 
ill a number of studies. One was on 
effects of cxlumst on radar and tele- 
meter waves vvliieli virtualh have to pass 
through exbairst at some point in flight. 
Some attenuation was found, but less 


than had been anticipated. A second 
investigation was on nose cones. 

RoeCetdyiie test peo|)lc have had to 
design much of their own specialized 
equipnitiit. svicli as the 60-ton flame 
deflectors and tlie intricate water in- 
jeetion .vystcni vvliidi protects them 
during an engine run. 'llicy have 
adapted items not usually associated 
with flight in any pliasc to tlicir own 
purposes. One is a 1.200 v. d. c. gener- 
ator formerly used on an inter-urban 
triilky line, built in 191s. The same 
mail who ran it for the transit line 
iipcratcs it for Rockctdnie. Gcncnitor 
|xi\vcrs three 1,500 hp. World War II 
siibinarinc motors. Combination drives 
])topellant tnrbopiinips at operational 
speed witiumt resorting to gas gener- 
ators for caeli test. 

.Another special unit developed by 
Roeketdyiie is a enmbiistion-stability 
iiumitor. Inv estigation showed the best 
liiinian engineers took .6 sec. to cut off 
an engine after seeing malfunction, 
assessing it and actuating cutoff button. 
Often, before a inalfunctioii was visible, 
flame deflectors were burned. Combus- 
tion .stabilitv monitor counts vibrations 
over finite time periods. 20 milliseconds, 
and if the number is Out of preset 
bounds it automaticallv' cuts the en- 
gine. It is insensitive to vibrations in 
amplitudes cxtrancovis to combustion 
stability. 

Taking further precautions during 
each run. a number of mechanics with 
engine cutoff switches are posted at key 
parameter dials plainlv marked, and 
.should limits be readied or exceeded, 
cutoff is the rule. Conservatism is the 
fbeme tu protect expensive engines, 
stands, facilities and cqiiipnicnt. 

Of the 1,200 people in test opera- 
tions, 30% work in insttunicntatimi. 
the biggest problem area of the testing 
urganizatlmi. Majority of attention is 


aid to routine test iiisttiniient.itioii. 
ut a number of people arc engaged 
in iiistrnnientatioii research. 

.■\ basic need for rmitiiie work is to 
dctcrniine acciiratclv pctformancc of 
individual engines sci that data on their 
[Jarticnlar characteristics w ill accompaiiv 
the engine into scnice and permit 
accurate flight progr.nnniiug in opera- 

In routine test instrumentation, tem- 
peratures ill the low range arc the 
current headache in liquid liydrogen 
work; measurement to deg. ac- 
curacy is required but better accuracy 

Instruiiiciitatioii people would like to 
mcasutc high and low temperature 
gradients to ±.2 deg. over a 30 deg. 
gradient. Since they do not have the 
equipment for real rclialiility and re- 
sponse temperatures, it is a problem 
to get tc-ading.s cm a steady state basis. 

High temperature areas fall in gas 
generators and tiirbopump turbine in- 
let tenipcratures as well as tlmist 
chambers. M'liilc generators and pumps 
arc expected to remain stable for some 
time, they face much higher tcnipera- 
tnres as hvdrogen-fluotinc enter the 
pro])e!!ant picture in the drive for 
higher specific impulses. Cutrciilli a 
full scale progr.im has been initiated 
to determine what measurement 
method will be used in these over- 
3,0001'’ regions. A literature search is 
under way, a small start made at 
tlieoretie.il analvsis. 

Temperature Problem 
Mass flows, where temperature plavs 
a part, is a severe problem. Aceuraev 
here miw is of the order of 1-2%, but 
confidence level in this degree is low 
and even greater aceuraev is greatlv 
desitcxl. Temperature transients are the 
bugaboo, and while frequenev response 
up to 10,000 cps- is obtained, aceuraev 
of magnitude of variations is tlic weak 

\^oliimetric flows, iiieludiiig tran- 
sients, are under good control vvitli 
turbine floniiieters. to a;. 2%, 

,\ir transmitted pressure sariatloiis, 
acoustical noise, arc trouble spots in 
obtaining high frequenev data such as 
accelet.itunis and pressures near the 
engine while if runs, since rockets put 
out more tlian 130 db. Concrete block- 
liimscs. acoustieallv insulated, are used- 
[nstrumeutatiun line loss and varia- 
tions arc mimir problem, with 10 veats 
ex|)ericiice to draw on. However, mal- 
functions due to weather penetration 
of conduits still occur. 

Routine test iiistnmicntatioii is now 
being centered about the Instmnicnta- 
tioii Digital On-Line I'ranscribcr. es- 
sentially a high speed analog to digital 
coverter which takes raw data from 
test stand scnsurs, processes it for IBM 
704 computer on tape, to provide com- 


Rofketdyne: Key Personnel. Facilities 

Ceiieral iiiaiiugcr of Roeketdviic is Samuel llufliiiim. long time rocket euginecr. 
and 55'ilUaiii Guv is assistant general manager. Guv joined North .\iiieTicaii after 
leaving Wright Meld following World \5'ar II. 

Chief engineer is T. I'. Dixon, assistant chief engineer is Paul 5'ogt. Under this 
section are Preliminarv Design, George Sutton; Design and Dcvelopiiient. 55'. 
Btemuii; Tevt Operations. 55 illiam Ccekn; Rc.scarch. |olni Tomiey- 

Manufactnring is headed bv Ross Clark, Qnalitv Control bv Robert Heath, Service 
bv James Broadston. 

|. P. McNamara heads the Neosho plant, where 600 are eniplovcd, building 
engines for Atlas and 'llior in 228.000 sq. ft. of plant nn a 200 acres test faeilitv, 

Canogii Park main faciliti has 516.000 sq. ft. 'Hiere also is a 350.000 sq. ft. 
ongiiicetiug building, an 8*4.000 sq. ft. material building, Miitirc division utilizes 
'^OO.UOn sq. ft. oveiall. 

Ivmploynient urns abmit 10.000—4.000 in engineering, 3,000 in mamifactiiring, 
pins 334 in service, and assorted activities. Of the 2,500 employed at Propulsion 
Field Laboratorv. 1.200 arc in engiue-ering; remainder ace tccluiiciaiis, mechanics 

llie division emplovs about 2.000 graduate engineers and scientists. 
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puled data faster than it presentlv is 
available. Plans call for nine of tfiesc 
computers to be operating by next June, 
with at least one per control center. 
Since the ccmipulet is .it Canoga Park, 
the original intention was to micro- 
wave data back to Camiga Park .so that 
engineers could be looking at computed 
data while a tun was still in progress. 
Presently, tapes arc taken to Qinnga 
after runs, -and some difficulties have 
been cneoimtcrcd with the instruiiicn- 
tation digital on-line transcriber. 

'I'est engineer in cxsntiol center would 
also have the transcriber readout 
samples available to him in addition to 
current type instrumentation now in 
use. New component test lab under 
construction is designed around the 
instrument digital on-line transcriber 
and will liavc backup of some standard 
gages. 

.Most instrumciitatinn on test stands 
consists of commercial itenis. In many 
eases thev were on’ginaUv' designed 
around rocket engine retpiirements, a 
la^c majority around Rockctdync’s ap- 
plications, and have become st,md;ird 

In addition to n combustion stability 


monitor, an outstanding Roeketdyne 
development is in a capacitance and 
variable inducbancc gage for accurate 
ine-.isurcnicnt of use rate and quantity 
in tanks of unique fuels ;ind oxidizers. 
Signal output has been put in digital 
form, hut tlic predominating output is 
analog. 

Reliability Check 

Sbatistical analysis of measurement 
performance is used tu obtain reliabil- 
ity indication on data. Aiialy.sis is con- 
tinuous. based on new calibration run 
informatiim vvliich is constantly fed in 
as new data is integtated. and oldest 
data is displaced. Small sample size 
technique is used and a time-history 
plot made. Instnimentalimi people can 
indicate to test engineers that data, 
based on recent calibration runs and 
stjti.stical analysis, will have a certain 
bandwidth of error. System senes to 
cheek rcliabilitv of measurements as 
well as acting as a guide fur upgrading 
aceuraev. 

Most critical measurements are now 
obtained to 2 : 1 %, but the desired figure 
is ±1%, .\ goal is thrust nicasiircnient 
to ■=ii% at a 93% confidence level. 


and standard procedure is to adjust the 
accuracy to maintain the confidence 
level. 

Current standard is Ii% accuracy on 
an average of all pressure nieasurcnieiils, 
and here, less critical pressure measure- 
ments aceuraev is allowed to decay 
while effort is directed at upgrading 
accuracy of most critical measure- 

In.xtnnncntation greatly needs, ac- 
cording to Jolin 5\'ithers|JOon, instru- 
mentation rcsearcli cliicf. a new and 
correct set of standards. He points out 
tlic interplay of tlirust measurement 
with a device, compared with tlirust 
measiircniCTit on a test stand, and final 
thrust, that of engine in flight under 
vviclclv varying environments. 

Current systems base a dvnainic con- 
dition on a static standard. )ie says, and 
while new acrothcrmodynamic theory 
if liccoming available to determine 
thrust and other parameters on a truer 
basis, there arc nu instruments to check 
Ihe theory or other standards of mea- 
sure in the new area. 

Needed is development of new in- 
struments designed especially for tliis 
new atc-a. and work is under way at 
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RofkcttK nc' to dcN't'Iop iii.strunicnt'i 
vliicli will enable tescatclicr\ to ondcr- 
staiid the |]hciiooiciui. rather than dc- 
\Llopiiieiit of instillments as end prod- 

Researehers. Witherspoon said, arc 
sludging rocket exiiausts closch with 
ad.i]Jtation of tlie NAC.S-dcscloped 
speetrogiapliic pvroinctei wliicli gi^e^ 
a direct mcasiirenicnt of brightness teni- 
jjcratiirc. 'I'liei liasc made laborators' 
studies of flames witli \ arsing cross sec- 
tions of temperature configuration, cal- 
inlatiilg wliat tlicse ssonld mean in an 
engine on a test stand firing. Work 
is jrrogressing in stiidi of rocket exhausts 
m the visible and near ultra s inlet 
s[icctra- 

Ultimate aim of the saricty of flame 
rescarcli projects is development nf in- 
strumentation whicli can anahzc the 
rocket cxiiaust and vicld realistic tlirust 
iiicastucmcnt on a correct standard base, 
for the exhaust is. in cssfiiee, tiie tlirust. 
Currently, engine thrust is absorbed bi 
liighlv accurate strain gage type load 
cells which are shelf items. 

Exhaust Data 

I heir data so far are yielding much 
kmiwlcd|c- on tlic nature of rocket ex- 
hausts. and on tlie basis of spcctni- 
graphic ss’ork. they base mote con- 
fidence in tlic tein|5cratnre measure- 
ments now being made. 

W orking in test programs specificalb 
designed to provide data they need in 
research work, doing more statistical 
..iiahsis of data prcsentlv acquired, re- 
searchers feed in known statistical varia- 
tions in measurements so that overall 
dev clopnient of engines can be spee’ded. 
llieir work has included full aiiaivsis 
of injectors, and small variations in 
lest data, proirtrlv analv/.ed. indic.ited 
the prcfctalsic design. 

Under way is an intense effort to 
find out why rocket engine combustion 
IS uiishiblc, and vvliat part or comiwnenl 
IS responsible, 

Thev ate working toward better 
..nalvsis of the tlirust lewd inercase 
run e slo|)C. since by understanding the 
slope, thev' will be able to control it. 

goal is automatic throttling nf an 
engine m fliglit to produce required 
thrust accurately. 

Over the years, significant gains have 
been made in pressure nie-asurcnicnts. 
Biggest single step is the current 
metliod of measuring presMiro at the 
thrust cliainbcr wall, vvliicli entails Inn- 
ing sensitive equipment opcr.iting in 
contact with gases vvliich are at more 
than s,000F. 

Researchers arc able to make these 
measurements without distortion in 
tlio amplitude, frequency or phase, es- 
sciitiiillv tlic wave shape of tlie reading, 
hetween tlic gas pressure source and 
sensing dcsicc in the chanilscr wall. 
This nay. they need not worry about 


3Vew Marlin Division 

hfartin Co. lias created a new division 
In accelerate at-thc-sccnc arraiigcmcnls 
(or Ijiiiieliiiig of tlic Nuvv Vangiurd 
catlii satellite iiml the .\ir luircc Titan 
liiteictmtiiicntal ballistic missile. 

G. T. '\'illev. the coniiranv's corpn- 

take on additinnal duties as vice presi- 
dent and general inanugcr of tlic new 
division, according tn George M. Bunker. 
Martin Co. president. 

Division, vvliich has not vcl been 
nuinctl, will have equal status witb Mar- 
tin's Baltimore, lycnver and Otlandn 
divisions. Willey will direct all Martin 
activities in the I’atrick AKB and Cape 
Cniiaveral area, including continued test- 
iii| of the most recent version of the 
US.\r Matador tactical missile. 

According to Bunker, "The fact that 
tliis senior vice president now takes 
cliargc of our acb'vitics at Ihitrick is a 
mcavntc of tliiv companv's dctcnniiiatinn 
to do ifs work elfcetivclv and in the 
shortest |iossible time.'' 


di.vtortioii from making pressure meas- 
urements at a distance from the ]ircs- 

While the instnmicnts do not give 
a liiglilv accurate direct reading, cnougli 
is kiiuvvii about tlic instruments that 
accurate corrcctioii.s can be applied. 

•Adding mcdianieal and enectmiiic 
dciices to iiii]irove nieasiircincnts. 
thev liavt devclnpcd a proprictarv 
svstem known as l').M')l'lhl which 
compeiis.itcs for inlietcnt niecUaiiical 
and electrical distortions present in 
sensors. 

Manufacture of rocket engines is 
accomplished 90'-' witli standard ma- 
chine tools, the majority of specialized 
equipment being used in inspcetion. 

Oiie major special setup is used in 
injector liead drilling, extreme preci- 
sion being neccssiiry in this operation. 
Changing tcclmologv limits iiijcvtor 
setups to a onc-at-a-time basis. 

Processes useil include fotgiiig. 
stretcli press and liidroprcss forming, 
welding, brazing and machining. 
Forging and Forming 

Thrust chiimbets and nozzles are 
forgings, macliined to final dimensions. 
Cas generators and turliopiuiips in- 
voKccI fonned e.xtetinr sections, nia- 
cliincd inner rotating [siirts. Rocketdync 
lias designed special miicliincs for its 
forging and stretcli press forming work. 

Some semi-automation is used, one 
process involving a multiple liead Bull- 
ard cutting machine wliicIi operates 
clcctronicaliv with sensors picking up 
signals from positioning indicators 
mounted cm .i cablc- 

Most elaborate setups and machines 


arc involved in lurliopiimps. Ilovve-vcr, 
these are the most stable produetiun 
parts, due to fewer engineering changes 
and the closer toleraiiees insolvcd. 

Ill the inaclnnini procc-ss. a machinist 
may l>c norking on the rough .stage of 
a part from a print vvliich lias finish 
dinieiisnms. However, another p„per 
iiccnmpaiiics each job onto a machine; 
a sluip order, which specifics just how 
far the worker goes in his particular 
O|)crition rtgiirdles.s of the step.s c.vllcxi 
for on the print. Remainder of the 
work is left to be accomplished at a 
specified asscniblv point. 

Assembly Technique 

"Packaging’' technique is used in 
buildup of thrust cllambcrs, injectors. 
|)uiiips, small icmicr engines, Tceli- 
niqiie has nnigh machining accom- 
plished on parts, tlien assembly work. 
Much welding is involved in rocket en- 
gine fabrication, using hcliarc, conven- 
tional arc, spot and scam systems, and 
most vvckliiig is accomplished in carlv 
stages, after first rough maeliining. 

AA'Iicii parts arrive at the final assem- 
bly stage for each component, roiighiv 
80^ of the work is done, remainder 
lieing in finish machining. 

.All coni|)(mcnts excqit vernier en- 
gines arc fabricated at locations other 
tli.in Canoga Park. As parts arrive at 
the Canoga facility, dolly buildup of 
engines is accomplished on station tv pc 
production line from fiiiislieil compo- 
nents Only boltini needs to be done. 

Dcvclripincnt hardware is all fabri- 
cated in the conventional maiinet. 

T>iic to tlic iinitinc work involved in 
its miichinc operations, Rocketdvne's 
|)rcfereiice is to liire young macliinists 
and train flieni to the division's |5ar- 
tieiilar requin'incnts, a process deemed 
easier than retraining experienced ni;i- 
cliiiiists. 

Mamif.ieturing is equipped with a 
liydrosl.itie test facility, and engines 
are- run through prior to sending to 
Santa Siisanii for hot firing test. Engines 
again arc run through hydrostatic facil- 
ity after return from I’ropiilsion l-'icld 
Lalioraton test. 

Mimiifacturing leaders feel tlint the 
emtent system is optimized, yet retains 
the flcxiliilitv they require. 

Qii.ilitv control at Rockctdvnc is 
accomplislicd by inspection, witli sta- 
tistical methods. 

According to quiilitv control chief 
Rolicrt Ileiith, this section’s business U 
quality, its activ ity is control. 

I’or its work, this section lias a pro- 
duction development laboratory for 
special iiivc.stigations. Results of in- 
vestigations arc fed back to tlie proper 
department for action. 

Activity also includes rnmiing quality 
vcrificiition tests, vvliicli arc cssentiallv 
the exhaustive tests done in engineering 
qiiahfic.ition, plus normal functional 
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tests, then a teardown of the engine 
and inspection for general quality and 
vvorkraansliip. 

Quality control tests liardwarc to the 
stage where it meets the standard "tlie 
part works at all times it is supposed 
to." 'lliis is intended to be sumcieiit 
to eliminate random failures and yield 
a v ery high confidence lev cl. 

One or the biggest problems lias been 
in leaching companies that make parts 
intended for use in rocket engine pro- 
pellant systems the standards of lionsc- 
liceping and eleanlincss necessary for 
tin's work. Fine tolerances and liigh 
rntational speeds make any dirt an al- 
most sure cause of a malfunction. 

Newest but extremely iniporfimt 
operating section vvitliin Rocketdvnc is 
the service division, lieaded bv James 
Broadston, the scope of vvliich is: 

• I'icid service, liaison, feedback of liap- 
penings in field for indicated action. 

• S]>.iics manageiiiCDl for producer. 

• Li^istie support ce-iiter for customer, 
which functions under contract cssen- 
tiaily .IS customer representative with 
inside track to factory. 

Cninpressed time sclicdulc of weapon 
system development lias caused virtual 
research and development engines to 
enter tlic field as operational units. 
Scrice has to keep tlicsc running. 

AA’hilc the weapon system concept 
calls for an overall manager, rocket en- 
gine technology indicates that no one 
|)erson or groiqj can know all about 
ev'ccytliing. tliat system manufacturers 
will be best iiifoniicd on tlicir own 
products for support to the prime con- 
tractor. Rocketdync has, over its 10 
y ears' cxperiaicc in testing engines, built 


up a good fund of knowledge on sets icc 
requirements for its povvcrplants. 

bnc of the problems facing service 
work ill rocket engines is training tlie 
customer's miinagcmenit pcrsumicl to 
Uiink in rocket engine terms in plan- 
ning, as well as training tlie nuts and 
bolts tcciniicians on tlic firing pads. 

Under the new concept of logistic- 
support for missiles (AAA' Aug. 26. 
p. 26), contractors act in tlic area for- 
merly occupied by Air Materiel Area. 
Under the conccjjt. coiitmctois cam a 
management tec for tlicir logistics serv- 
ices. and Rockctdvnc seeks to hold the 
logistics support contract for all its eii- 

'I'o get and liold these contracts, the 
service has to exercise nianagcmciit skill 
to a liigh order, be able to; 

• Crdiik engineering changes and refine- 
ments into all engines on ground at 
minimum cost in time, money. 

• Realize and plan accurately for luiui- 
ber and type of spare parts necessary to 
.support particular program throughout 

• See, when program is drawing to a 
close, tliat excess spires arc inserted 
back in faclorv production line, mini- 
mize financial loss in obsolete spare 

Rapid Servicing 

Working with engineering to insure 
a higli degree of intereliangeability in 
all parts, and to keep a master parts 
sijccification on -all components ciirieiit 
at all times. Broadston feels thci can 
really speed an engine through the serv- 
ice proce-ss. 'I'liev w ill be able to dctcr- 
iiiinc from the customer wh.it model 


engine be is sending back, and what 
model he desires to have it modified to. 
Parts to accomplish the change to the 
iie’vv spccifie.itions ran be readied vvliilc 
tlie engine is in transit- Once at the 
service installation, wliieli is to have its 
own quarters not far from the factiirv. 
the engine will be disassembled, those 
basic parts needing work will be pro- 
cessed, flic engine ran be reassembled 
to the new model specifirations, in- 
spected and sent on its way in minimum 
time. Old parts are returned to the 
factory for rcmanufacture or scrapping. 

US.Al-' is inaugurating, at its Mira 
I.oma, Calif., facilih', a center to gather 
data on all failure modes in rocket 
engines. Information compiled will be 
for reference, will service industry as a 
central information agency cm rocket 
engine problems. Rocketdyiic service is 
lontrilniting all its experience to aid 
the US.AF compilation, the goal of 
vvliich is upgrading all U.S. missiles. 

Anti-Missile Funotioii 
Consolidated by Army 

nuntsvillc, .Ala.— Scp.iiatc unit to 
oversee anti-missile work lias been cs- 
biblislicd at tlic Redstone Arsenal. Unit, 
the Redstone .Atseiul .-Anti-Missile Mis- 
sile Systems Office, will be hcadcil by 
Col. NIatflievv R. Collins who will also 
euntiiiue in his present position .is di- 
rector of tlie lescarcii and de-vclopnienl 
division ordnance missile laboratories. 

.Anti-missile office will incorporate an 
older group— the anti-missile missile 
braiieli of I’rojects Management Staff of 
the .Army Ballistic Missile .Agency. 



Swedish Saab-32 Lansen With Air-to-Surface Missiles 

Saah-?2 Lansen, Royal Swedisli .Air Force all-vvcathcr attack plane, is armed with Swedisli-dcvclojicd air-to-surfacc guided missiles desig- 
nated Type 304, Tlie 304. |)Owercd by a rocket motor, can be fired outside the range of antiaircraft (ire and is mote accurate than con- 
ventional bombs, according to Saab, It can he used against laud or sea targets. Sweden has unotlier guided missile. Ty pe 315. which is a 
naval surface-lo-siitfacc missile (or use from destroyer type vessels against othiT vessels. The 315 has two propulsion systems; for initial 
jcccleiation it has four built-in booster rockets; (or ctnising it entploys a special type of jet engine- Guidance permits night mtssiotis. 
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Basic Research Support Urged 

sight, but whicli will result in new 
knowledge that can be applied in nianv 


San Antonio— Strong national sup- 
port for increased basic research efforts 
was urged by inilitars’ and scientific 
experts at a conference sponsored by 
Soutliwcst Research Institute. 

Sursival of tlic U.S. as a democracy 
Q\er the next few decades was linked 
to the need for an accelerated program 
of pure scientific research by Col. 
Benjamin P. Blasingiimc. director, of 
tlie Titan intercontinental ballistic mis- 
sile program. Ills views were supported 
bv Dr. Alan I'. W'atcrnun, director of 
National Research Toundatinn. and Dr. 
Clifford C. Furnas, clianccllor of the 
University of Buffalo and former As- 
sistant Secretary of Defense for Re- 
scarcli and Deselopmcnt. 

Observing that science and defense 
arc elosclv linked. Col. Blasingainc said 
lie is disturbed about the nation’s posi- 
tion in the scientific world and the con- 
it is a false hope to believe that scieiico 
will so flourisli in a free country like 
the U.S. that it automatically will 
assure scientific superiority. 

Blasingainc told the conference tliat 
tlie U.S- must take action to assure an 
adeqn.ilc scientific backlog, lie said 
the urgent need is for the tvpc of tc- 
st-.irch tliat has no immediate reward in 


This view was echoed by Waterman. 
Waterman said the quality of U. S. re- 
scarcli is excellent and that oiir scientists 
and engineers compare favorably with 
those or other nations. But he also said 
that the U.S. will quickly lose this ad- 
vantage unless greater support is pro- 
vided for basic rese-arch and unless the 
U.S, concentrates on teaching and 
training more students with scientific 

\\'atcrman said the National Science 
Foundation alone could support at 
lea.vt tlircc times as nnich basic re- 
search as it now docs, and tliat other 
govemincnt agencies report they could 
do more of sucli work if the money 
ncre available. 

There also is an urgent need for 
attention to proper research facilities 
sucli as nuclear accclcr.itor.s, nuclear re- 
actors. electronic computers and other 
capita! facilities. Waterman said. 

While the scientific manpower situa- 
tion lias improved somewhat in recent 
years, ^^'■atc^man pointed out that only 
about half the higli scliool graduates 
capable of college work actiially go to 
college. He said the U.S. should in- 


crease efforts to attract more students 
to college level work, especially those 
with .scientific aptitudes. 

Noting that Russian satellite devel- 
opments did not surprise U. S. scien- 
tists, W’atcnnan observed tliat the 
.American public were taken by surprise 
and demanded to know why tlie Soviet 
program is aliead of the U.S. program. 

"If the net effect is to shake us out 
of our complacencv a bit and cause us 
to take a hard look at some of the 
fundamental issues, all well and good." 
AA’atcnnan said. "But it will serve no 
useful purpose to turn things upside 
down in a hastv and ill-considered ef- 
fort to right the situation." 

i’umas also cited tlie need for more 
fundamental research, observing that 
since the arrival of Sputnik, it has be- 
come popular to support the cause of 
basic research. 

"W'e do need more such rcseareli be- 
cause out reservoirs of new knowlctlgc 
of tlie laws of nature arc nraiiing low. 
.Moreover, the cmnpetition may be 
outdoing us at the present time." 

Dr. Futna.s noted that, witli few ex- 
ceptions, industrial rcseareli laboratories 
do nut do much lusic lescarcli in the 
true sense of the word. He said that 
emphasis on tlie practical applications 
makes it difficult to get support for the 
basic work and observed tliat sponsors, 
both government and private, arc usu- 
ally overcautious about putting inuch 
money "on the long shots, lliey prefer 
to play the safer ponies. I bclici’e our 
national program suffers from this 
timidity.’' 


Polaris on Submarine 
Called Sound Coneepl 

New York-Polaris intermediate range 
ballistic missile, launched from nuclear- 
powered submarine while submerged, 
was called "the soundest concept for 
eniplovmcnt of ballistic missiles" be- 
cause ' unpredictable launching point 
makes the sub ’’invulnerable’’ to sur- 
prise attack and coimtcnncasurcs. ac- 
cording to Rear .\dm. John E. Clark, 
director of N'avv's Guided Missiles 
Division. 

Another major advantage, according 
to Clark, is tliat Polaris missile lauiich- 
iiig sites arc removed from populated 
areas. Any marked increase in enemy 
activitv in trying to determine locition 
of naval forces could provide advance 
warning of an attack. Clark said. 

N’avv’s guided missile chief predicted 
that piloted airer.ift will he required 
for air defense and ground sup|5ort 
in ciiciny territory because of difficultv' 
of missile guidance systems in distiii- 
giiisliing friend from foe. He also in- 
dicated that present surface-to-surfacc 
missiles arc not as effective as inaiiiied 
aircraft against "hardened target.s.” 



Engineers: 

MAKE 

AVIATION HISTORY 
AT RYAN 

THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. YouTl find the same 
high level of advanced engineering in every 
phase of Ryan’s work: 

• VTOL aircraft (jet and turboprop) 

• Automatic Navigation 

• Missile Guidance 

• Rocket Combustion 

s Jet Engine Metallurgy 

s Drone-Missile Design 
Hyan is the right siae for you ; big enough 
for complete responsibility on challenging 
projects - - . small enough so you won’t get 
lost in the shuffle. And Ryan is located in 
clear-sky San Diego, world-famous for 
beaches and casual living. 
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(Continued from page 23) 

Changes 

William F, Cords, diicclor of sales, Pach- 
mayr Ciirp., Los Angeles, Calif. 

niaiiager, Mi.ssile Svsteins Division, Rnv- 
thcon Manufacturing Co., Waltham, Mass. 
H. T. Ashworth succeeds Mr. Wisenbaker 
as manager of Raytheon's Bristol, Tenn.. 


ncer, Topp Industr 
Calif. 

Samuel I- Childs, group executive. De- 
fense Products Group, American Machine 
& Foundry Co.. Alexandria, Vs. 

Jackson K. I.ightfoot, chief engineer. 
Missile Products Division, Beckman & 
Whitley. Inc., San Carlos, Calif. 

man .-Vircraft Engineering Corp., Bethpage, 




■Man W. Abels. 

C. Gordon W. 
sales, Convair S80 program, Conv 
sinn of General Dvnamics Corp , Sa 
Calif. 

Dr. R. J, Creagan. mi 


Ics. and 


n Corp 


t, Mich. 




Brig, Gen. John M, Sterling (U.S.AF, ret.l. 
assistant to the vice president for European 
operations (Paris, Francel, Republic Avia- 
tion Corp., Fanningdalc, N. Y. 

William G. Mclaiighliii, chief of re- 
search, Hayes Aircraft Corp.. Bimiingliam. 

Frank II, Rohbins. director-development 
and production engines. Aviation Gas Tur- 
bine Division. M'cstinghousc Electric Corp., 


\ltaim1 Corp., FI Segimdo, Gilif. 

G, poiiglas Flanigcii, chief engineer. 
I vcoming Division, Avco Maniifachiring 
Corp.. Stratford. Conn. 

aiaudlcr-Fvans. division of Pratt & MHdt- 
ney Company, Inc., West Hartford, Conn. 

Robert M. Flanagan, assistant chief engi- 
neer, Strafos Division, Fairchild Engine & 
\irplanc Corp,, Bay Slinre, N. Y. Gregorv 
W. Knowles succeeds Mr. Flanagan as chief 

Hugh I. Giinumi, chief engineer, Trcckcr 
\ircraft Corp,, Milwaukee. M'isc. 

Thomas J. Mav. chief engineer. Commer- 
cial Division. \\'elicr Aircraft Corp., Bur- 
hank, Calif. ^ 

Robert A. Farlev, general superintendent- 
manufiicturing (Bldg. 21, Hamilton Stand- 
ard. division of United Aircraft Corp 
Windsor Locks, Conn, Harold A. Rourke 
replaces Mr. Farlev as superintendent of 
cvpcfimenlal mamifachiro. 

Everett Cravenhorst, director of enginccr- 
ing-Fliiid Svstems Division, At’aldorf Instni- 
nent Co.. Huntington Station. N. Y. 


Heston H. Cherrv 




er-A\’S 2n2A fYF-inSl long-iangc inter- 
ceptor project. North American Aviation, 
Inc., Los Angeles. Calif. M, A. G- Robin- 
son replaces Mr. Clieny as project managa- 
XSM-64 (Navaho) project. Missile Develop- 
ment Division. 


IT'S THE 


ANNOUNCING 


the Sensational N£W 

mS Her 

GOLD STAR 
SR 

It DELIVERS maximumarc stability for 
a. Sounder, denser welds — and 
more of them — in less time, 





millei* Electric Manufacturing Company, Inc. 

APPLETON, WISCONSIN 
disiributad in Canada by CANADIAN LIQUID AIR CO., LTD., Monireal 


60VEIINMENT SPECIFICATION TUBING IN STOCK.. 

4I30GRADE 4135 GRADE 1035GRADC 

• AMS- 6371 •AN-T-6P *AMS- 6372 »MIL-T-5066 

•MIL-T-6736 •AN-WW-TfiSOo •MIL-T-6735 ♦AN-WW-T846 
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Exclusive Report on ('oiinlenuposurpn: Part II 

Avionic War Aims at Deceit, Confusion 


By Philip J. Klass 

Neiv York— "Any radar or r.idio coni- 
iiiiiiiicatioiis svitcm can be jamincd, 
giren sufficient time and effort,” one 
of the Ait Force’s tup electronit 
countermeasures specialists dcchires- 

'Iliis means an;- missile guided by 
clcttroniagiictie radiation (radio, radar 
or infrared) is potentially sulncrable to 
enemy eountermeasures and this in- 
eindes a niajur purlion of the U. S. 
missile im entory. Only ballistic missiles 
and others, like Snark, that are guided 
bs inertial or celestial reference arc 
largely ininmne. 'I lic latter can only be 
used against fixed targets with known 
|X)sitions. 

'Ihc term ''laiinning” Is sometimes 
applied loosclv to all tspes of electronit 
counternicasiitcs, including both iictirc 
and passive types. Usually the term is 
applied only to acti\ c types of electronic 
countcnneasurcs. 

Battle of Wits 

It is common practice to speak of 
janiniing an enemy radar or radio as if 
electronic warfare were waged snlch be- 
tween two inanimate objects, i.c. the 
elcetronic cmmtcrineasure eiiuipmcut 
and the taditr/r.idio set. In reality, elec- 
tronic warfare is a contimimis battle of 
ssits between |)eo))le armed with elec- 
tronic countcnneasurcs and electronic 
couiitcr-countcnnca.sures. and between 
the scientists behind the lines who de- 
velop this cqui])mcnt. 

For c.xaniplc. if a Il-s2 cre«- finds its 
airplane muler radar surveillance by an 


attacking interceptor it docs not always 
lurn on its electronic cnuntermoisorcs 
equipment. I'u do so might |)inpoint 
the bomber's locution for tlic inter- 
ceptor better tiuui the latter's radar. 
'I'lic elcctronie eountenneasurcs oper- 
ator must anahze the tactie.il situation 
before deeitling whether to jam or 

I'.ven when electronic coniiter- 
measures arc used against a missile 
guided by electromagnetic radiation, tlic 
battle is one between humans: the clee- 
tronie eounternicasores operator and the 
men who operate or design the missile 
guidance system. 

What is Jamming? 

In the strict sense of the word, 
jainming is the most elementary form 
of active electronic coimtcnncsisures— 
the transmission of electromagnetic 
ladiatinn, usually at the same ftequciicy 
as that uii uliieh the radio or radar is 
operating. The electronic counter- 

power the ladio/radar signal or to 
irritate and confuse the operator. Tliis 
brute force approach has the advantage 
of requiring onh comparatively simple 
equipment. It has the significant dis- 
advantage of disclosing to tlie enemy 
that he is being janinicd- 

Morc advanced and sophisticated 
tspes of actise electronic countcr- 
nicasnrcs seek to deceise and/or con- 
fuse the enemy without alerting liiin to 
the fact that electronic connlcrmcasurcs 
arc being emploscd against him. 


Aetise electronic countermeasures 
originated with attemists to jam r.idio 
eommiinications. 'Ilicso techniques ss'cre 
adajjted and used liter against radar 
when it appeared on the military hori- 
zon. Some of the jamming techniques 
used against radio communications I'n- 

• S]>ark jaminiug— one of the simplest 
and e-arliest techniques, it employs a 
spark gap to protluee short-duration 
jagged peaks of noise. The effect re- 
sembles the noise ptodneed by some 
electric razors in home broadcast re- 
ceivers. Spark jainming is relatively easy 

• \Vliite noise— a more sophisticated 
version of spark jamming which can he 
employed at any frequency, ’llic random 
noise produced by gas discharge tubes, 
for example, can he used to modulate 
the elcetronic coimtcrmcasurcs trans- 
iiiittcr's output. Noise or sysark jani- 
ing generally is eonsiderccl a brute force 
technique because it requires consider- 
able traiisinittcr power, radiated over a 
sizable land width (portion of the 
speeftuni) to be conlinunusly cffcctisc. 

• Swccp-thtoiigh jainming— a moder- 
ately simple but effcctise form of coun- 
ter-iiie.isures, is ptodneed by ssveeping 
tlic carrier frcc|ucnn’ of the electronic 
countcnneasurcs transmitter back and 
forth os'CT a .segment of the spectrum 
at a rate of sts'cral Iiundrcd cycles per 
second. This creates hundreds of noise 
inilscs per second in the radio receiver, 
cacli uinnicntiirily blanking out tlie in- 
coming message. Bcciuisc of tlie time 
required by radio receiver detector cir- 
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from cacli of these pulses, the effect is 
equivalent to continuous jamming. 
Iloweicr, this technique has the ad- 
ijiitagc that available energy is con- 
centrated in a relatively narrow b.nid 
width, reducing transmitter power re- 
quited. A single janinKr of this type 
iHso cim be employed against niaiii’ 
different recciicrs operating at dif- 
ferent frequencies. 

• Step|>cd-tcmc jamming consists of a 
sequence of different audio tones rc- 
ixrated o\cr and over. It sometimes is 
called "bagpipes" because it produces 
a sound like the wail of this instrument. 
.Mthougli tlic tonal sequence, con- 
tiniiouslv re|xiited. docs not completely 
blot out tlie incoming signal, it can be 
extremely disturbing to a radio operator, 

• Ilcterodyuc jamming is based on the 
jirinciple that an elcettomc counter- 
measures tiansniitter operating on a 
carrier frequenev which differs slightly 
(5.000 cycles or less) from tlic radio 
transmitter frequency will produce a 
continuous beat note (tone) in the re- 
ceiver's output. This is the familiar 
high-pitched squeal heard in liomc re- 
ceivers wlien they ate in need of adjust- 
ment. If the carrier frcqucnci- of the 
electronic countermeasures trans- 
mitter is slowly swept back and forth 
across tlie radio’s frequency, tlic result- 
ing beat note in the radio operator's car 
vcscmblcs the |)ttiverbial wail of a ban- 


Continuous Look-Through 

In addition to alerting the encniy to 
the fact that electronic countermeasures 
are being used against him. simple 
j.imniing has another disarhantiige in 
that it prei'cnts interception of the 
enemy’s comniunieations for our own 


intelligence yiurposcs. Recently, how- 
cser, the Air I’orce has dcselop^ "con- 
tinuous look-through” techniques which 
make it possible to receive and trans- 
mit simultaneously on the same fre- 
quency. rliis opens tlic way to receiving 
an enemy transmission wliilc simul- 
taneously jamming the radio receivers 
at the other tcrminal- 

A more subtle form of electronic 
countermeasures can be emploscd to 
dcccisc and disr^t the enemy witliout 
liis knowledge. This is flic use of radio 
broadcasts, in the enemy’s native 
tongue, intended to fool him into think- 
ing they arc coming from his own 
tiansmittcrs. Such deceptive enunter- 
nieasnrcs arc far more difficult to brine 
off sncccssfully, but offer greater tactical 

During World War II, for example, 
the British operated radio traiisniitters 
v.'hicli were manned by German 
language operators. These operators 
would give false gToiind<ontroi inter- 
cept instinctions to Gcnnan fighters 


modiilaiioii usable at any frequency (lower). 

seeking to locate attacking bombers. 
Not infrequently the German and 
British radio operators would give 
countermanding instructions and cn- 
g>igc in he-ated arguments as to which 
was the .nuthcntic station, while German 
|)iIots inillcd around the sky completely 
twf riddled . 

Rador Jamming 

Germans got their first exposure to 
U.S. taclat jammers in October. 1945. 
In a mass raid on Bremen. Air Force 
bombers eqni|)ped with crude jammers 
(codc-naincd "Carpet”) suffered only 
lialf the losses of non-eqnipped aircraft 
against German radar-controlled anti- 
aircraft batteries. .As jamming equip- 
ment and techniques improved, anti- 
iiircruft losses dropped further. 

Combiiiexl use of both chaff and 
jamming really made tilings tough for 
the Gcrnnms. To enable their radars 
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CLIFTON PRECISION ANNOUNCES 
NEW WESTERN DIVISION 



New Cliflon Precieion jilani at Colorailo S(iring6, Colorado 


ONLY OUTSTANDING PERFORMANCE 
MAKES GROWTH LIKE THIS POSSIBLE 

Today shipments of CPPC 
rotary components are 
running 4 times the rate 
of two and a half years 
ago (see chart). 

The new facility will 
permit a further 100% 

shipments. 

Only outstanding per- 
formance makes growth 
like this possible. CPPC 
synchros have provided 
highest accuracy and reli- 
ability in the least bulk 
and weight. 





Colorado Springs 

Area Named 

Production Capacity Doubled 

Clifton Heights, Pa., November 4, 
1957— Clifton Precision Products 
Co., Inc, today announced comple- 
tion of arrangements for the pur- 
chase of a 33,000 sq. ft. plant at 
Colorado Springs, Colorado. The 
plant will approximately double the 
Company's capacity to produce 
synchros and electro-mechanical 
components for aircraft and missile 
instrumentation, guidance and 
control. 

The new plant, which is situated 
on 13 acres of land at the foot of 
the Rocky Mountains, is presently 
being equipped and will be in pro- 
duction shortly. 

Clifton Precision is a leading in- 
dependent manufacturer of synchros, 
servo motors and all types of rotary 
components for airborne electronic 
equipment. The Company has spe- 
cialized in sub miniature, high 
accuracy units. 
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to distinguish nio\iiig bombers from 
.sliHv-drifting cbulT. tlie Germans tic- 
(doped and added intiving target indi- 
cation (MTI) circuitry. But this made 
the radars more Milnerablc to .Allied 
l.immcn. 

In the Pacific Theater. B-29s were 
outfitted with j.unining equipment fol- 
lowing eleetroiiic eoiintciiueasiires re- 
connaissance of Jap-anese ground radars. 
On da\li|ht taicLs, when H-29s flew 
close formation, one jainincr in a single 
B-29 could protect the entire group 
against a single pound t.idar. If there 

operating at difierent frequencies, 
jammers in sccctal B-29s were used, 
one against each cneiin radar. 

But for the loose forinations used in 
night missions, a single jammer could 
not protect Hit group. few B-29s were 
therefore ontfitted as electronic coiniter- 
lueasure aiiciaft. equipped with as many 
as 18 jaminers, phis receivers and oper- 

N'icknamed ‘'porcupines" bccinisc of 
their mans spincTike clecTronie coniiter- 
mcjisures iiiitcmia.s. these aircraft flew 
high os cr the hirget area along a eoiir.se 
p.itjlkl to the incoming B-29 bombers 
and jaiiimccl ground radars until tlic raid 
was amiplctcd. 

Jamming Techniques 

World War II jammer.s eiiiplovcd 
techniques adapted from radio jamming. 
Most widely used lamming signal was 
simply a white (random) noise moduia- 
tion of the transmitted carrier. On csirls 
World WiT I! .\-scopc-typc radar 
presentations, which showed a target 
blip along a horizontal axis c-.ilihratecl 
in range to target, the white noise ob- 
scured a target blip as tall grass hides a 
golf ball. 

Because radar receivers arc dciieiied 
to opctiite from extremely low level 
signals reflected from the target, a 
modest-power jammer in the ^atgct is 
sufficient to swamp the radar echo, h'or 
example, original Carpet jammers had 
output of only 5 w., later raised to 
about 15 w. Tlic subsequent AN/.^PQ- 
V had an output of only 25 w. 

.\nti-clectronic countermeasures tech- 
niques developed .since the war. such as 
the use of integration, make it possible 
to detect target echoes more casilv in 
the presence of random noise. TTiis lias 
forced electronic coimtermcasiires de- 
signers to develop more sophisticated 
Icchniques. most of them tailored to 
the jxirticular idiosyncrasies of radar. 

A more subtle way to confuse a radar 
and its operator is to design electronic 
countermeasures to mimic the radar to 
be jammed. Radar has two basic 
mechanisms for determining target beat- 
ing and range. The direction in which 
the r.idar antenna is pointing when the 
echo is received establishes target bear- 
ing. Transit time required for a radar 



ASSOCIATION of Old Crows is infomial 
association of persons who arc or were active 
ill electronic countermeasures. Name is de- 
rived Itniii "Kaveii," code name used for 
XX'nild War II countermeasures. For iiioie 
hifonnatioii, write Old Crow llcadquattcis. 
CCS Laboratories. 391 Ludlow St.. Stam- 
lord. Conn. 

pulse to travel from the aiitcinu to the 
target and back determines target dis- 


FaUe Torgets 

One of the more obvious wavs to 
fool a radar is to criwte a number of 
false targets, each at a slightlv different 
uinge but at rmighiv the same bearing 
as the actual target. Tliis can be ac- 
complished by equipping the target 
with a small ciccttonic countenneasure 
transmitter which sends out a series of 
pulses at suitably spaced intervals each 
time that a pulse arrives from the radar 
to be jammed. 

If the electronic countermeasures 
pulses have the same length (time dura- 
lion), repetition rate and carrier fre- 
quency as the radar to be jammed, tliey 
cannot be distinguished from echnes 
returned by actual targets (unless the 
r.idar employs .suitable counter-elec- 
tronic countermeasures techniques). 
Tile radar scope will therefore displav 
a scries of blips, only one of which is 
the actual target. Under <*rtain condi- 
tions. the radar may displav only the 
lalsc target blips and the actiul target 
position may not even appear on fhc 
scope. 

Range Pull-Off 

h'or radar-directed interceptors and 
ladar-guidcd missiles, acairatc infomia- 
tion on target range and rate-of-changc 
is needed to compute anticipated fu- 
ture position of the target at which 
the interceptor or inissifc should be 
aimed. If false range information is 
provided by the radar, as the result of 
electronic countermeasures action, the 
computer produces erroneous guidance 
instructions which will misguide the 
interceptor or missile. 

When an iiitctceptor/niissilc radar 
has locked onto its target, special track- 
ing circuits within the radar are effec- 
tively clamped onto the echo returned 
from the target. Thev follow anv 
change in target bearing or range. 
One sophisticated countermeasures ap- 
proach intended to provide erroneous 


r-.ingc data is called “range |nill-[iff." 
litre the target’s cTeetronic coiniter- 
measutc-s transmitter initially tr.iiismits 
.; single pulse in synchronism vvitli 
each pulse received from the radar so 
that the jammer effectively strengthens 
the weak echo rtliitncd from the targcT. 

T'hcii the target's electronic coimtcr- 
measurcs tiaiiMnittcr slowly begins to 
shift the timing of its own pulse traiis- 
niissioiis. corresponding to a change in 
target r.ingc. iTic radar tracking circuits 
onwittingly follow the signal received 
from the electronic couiitcrmeasurc.s 
tr.insinittcr, ignoring the ftir weaker 
signal (echo) received from the target 
itself. 

Creation of lalsc target bearing iu- 
forniation provides considerably mote 
protection for a target tium producing 
spurious target range signals. However, 
the former is a f.ir more difficult task 
for electronic couiiteniicusures. 

If reconnaissance reveals that a sur- 
veillance radar to be jainiiicd lias sig- 
nificant side lobes because of poor an- 
tenna design, these small lovv-powcr 
bc-jiiis on cither side of the main hcaiii 
can be used to produce false target beat- 
ing information. Tlic target jaiiiincF 
remains silent when it is illuminated bv 
the main beam, but sends out spurious 
jiulscs when illuminated liv the side 
lobes. Tins creates spurious targets on 
the radar scope whose beatings arc off- 
set by a few degrees from true target 

Decoy Missiles 

Most obvious vvay to produce gtosslv 
misleadins target beating information 
on surveillance radar scopes or to mis- 
lead radar-giiidcd interceptors and mis- 
siles is to use decoy missiles. Such a mis- 
sile. carried under the wings of a 
bomber, for example, might be equipped 
with simple biiilt-in radat reflectors 
which enhance the echo strength to 
make the decoy appear to he a bomber. 
Or the decoy can be outfitted with a 
.small electronic countermeasures mimic 

W'hcn a bomber's electronic counter- 
measures operator finds the aircraft 
being illuminated bv radar enctgv. re- 
connaissance receivers ate first used to 
an.ilyzc the radar’s characteristics, i.e., 
frequency, pulse length, repetition rate, 
etc. The electronic countermeasure, 
transmitter in the undcrwTng missile 
then is set. by remote control, to mimic 
the radar to be jammed, and is turned 

Because the missile’s electronic coun- 
termeasures transmitter or reflector pro- 
duces a stronger signal than the bomber 
itself, the taJar vvill lock onto the de- 

\\‘ben the decoy missile is humched. 
the radar will follow it instead of the 
bonibcr. 

.Air Force currently lias at least two 
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'or the man who's got numbers 
and needs curves . . . The Beckman 
Tape-to-Curve Converter makes 
high-speed X-Y plots directly from 
magnetic tapes containing raw digital data or computed output 
from electronic data computing machines. It makes up to 
100 separate plots, 1000 points, in 30 minutes - nine plots per 
30"x 30' sheet. 

Tedious, time-consuming manual plotting is eliminated, 
and middle-step conversion from tape to punch cards is 
outmoded. Cards are used tor programming and control only. 
Separate cards for time and point address afford flexibility 
for plotting one channel against another, one channel against 
time, or one channel against an absolute nominal value. 
Accurate, reliable digital-to-analog conversion is accomplished 
by Beckman DAC's, proved in countless systems applications. 

The Beckman Tape-to-Curve Converter is an invaluable 
supplement to users of IBM 700 series and IBM 650’s equipped 
with magnetic tape. It is essential in any application where 
the rapid plotting of large quantities of data is important - from 
the evaluation of geophysical data to the graphical depiction 
of chemical processes, aircraft tests, or business statistics. 

For more information on the Beckman Tape-to-Curve Converter 
or other modern data handling eyslems. write for Data File D-14-7. 


NOW, Data Plotting 
Direct from 

Magnetic 


BeckmanV 


electronic comitcrmcrisiires decoy mis- 
siles under tlcsclopmcnt. One, willed 
the Qiiiiil, is bciii| developed bi' Mc- 
Donnell Aitcnift Co. I'he other, called 
the Goose, is being produced by l-'air- 
child .Aircraft. 

Another t\pe decoy missile, for de- 
ployment against inftared-guidcd mis- 
siles like the Sidewinder, could be 
equipped with higli intensity flares in- 
tended to lure the missile aii'ay from 
the aircraft's jet engine tail pipes, fain- 
ming of infrared systems, in the strict 
sense of the word, is impossible be- 
cause tlici- do not radiate electromag- 
netic energv but merely sense radiation 
emitted by tire target. 

Combined Techniques 

In operational use, reconnaissance, 
passiie and actiic electronic coimtcr- 
mcasutes equipments arc usually em- 
ployed in combination. I'or example, 
ferret aircraft used to rcconnoiter en- 
emy radar/ radio facilities may find it 
desirable to employ jamming in order 
to determine whether the enemy has 
secret radio radar tacilities wliicli it is 

Kiii|sloiment of both active and pas- 
sive coinitermcasiircs often makes it 
more difficult to develop counter-eloc- 
tionic eoniitenncasutcs techniques— as 
demonstrated bi' Germanv's experience 
in World War'll. 

Niimlier and I’aricty of electronic 
countermeasures equipment carried 
aboard modem bnmlicrs has had such a 
Topsy-like growth in recent years that 
the militari- has been forced to adopt a 
Mwipon systems approach. For example, 
Silvania is dcve-lopin| a com|)lcte elec- 
tronic eoimtcrmcasiitcs pod wliicli can 
be carried by the B-sS in lieu of a bcmih 
liuid to provide an electronic counter- 
measures umbrella for bomb-carry ing 
B-5Ss. Spern Rand recently received 
an S80 million contract to develop a 
similar pod for the B-52. 

Smaller integrated electronic connter- 
measnres pods ate being developed for 
use b' fighter aircraft. 
Counter-Countermeaiurei 

Crowing effort in electronic coun- 
termeasures, resulting from the fast-in- 
creasing military dependence upon elec- 
tromagnetic radiation for detection, 
ueapon guidance and communications, 
has in turn spawned a growing effort 
m electronic countet-countermcasnrcs. 
Rome Air Deiclopmcnt Center te- 
centlv held a major industry sy m|>osini)i 
on the subject. 

Kleetronic enuntcr-countermeasiites. 
like clecttonic conntenneasurta. is pri- 
marilv a battle of wits between mcn- 
those who design and those who oper- 
ate radar radiii systems and counter- 
measures cquipnreiit- 

A few examples will ilUistnite the 
nature of electronic ctnmtct-conntcr- 
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Send for *'Solar Advanced Technology” 

Learn how this forward-looking 
company can put its products, services 
and facilities to work for you 


CURRINTLT SOLAR IS ENGAGED in impor- 
tant aiivanceel missile dcvclopinent 
studies— of cornple-te weapons sys- 
tems for tile militaiy services, and 
for non-military scientific rescareli. 
They represent only a few of the 
exciting projects which typify Solar’s 
advanced engineering for today — 
and tomorrow. 

For three decades the company 
has been an acknowledged leader in 
working with high-tomperatiire 
stainless alloys. Products range from 
powerful gas turbines to industrial 


expansion joints, from missile com- 
ponents to thrust-producing after- 
burners, from stainless steel aircraft 
nacelles to "hot parts” for advanced 
jet engines. 

A new 16-page brochure giving 
full details about .Solar’s products, 
services and facilities is available 
upon re<iuest. Send for it today and 
learn how Solar can help with your 
imixirtant missile program. Write to 
Dept. D-113, Solar Aircraft Com- 
pany, San Diego 12, California. 
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T-37 

AT WORK 


Side-by-side seating 

in Cessna's T-37 jet trainer 

fits the new USAF training concept: 

a quicker, easier transition into combat jets! 

Other features— high-altitude performance 

and high to low speeds 

with easy handling. 

USAF saves training time, 
money! 

CESSNA AIRCRAFT CO., WICHITA, KANS. 



mtaiurcs. Mnin of the- p.i.Nhc- ,m<I 
clcc-ftimic comitcrnu'.isurcv de- 
vices described nui.sl be tuned In tlic 
npcriiting frequency of the r.idrir nidin 
they seek to ecmntcr if they arc to be 
effcctisc. 'I'hc obvious was to counler 
sueli frequency sensitive devices is to 
design nidio/rudiir systems so tliey can 
cliaii^e their npcrntiiig frequency 

'^’dEW Line radars, for csainitlc, in- 
corporate tiris provision. 

To meet this cballenge, elcetrmiic 
eountenneasures designers try to de- 
velop equipment vvbicli is effective over 
a broad frequaicy range, or whicli e.in 
switch frequency rapidly. However, any 
time lag between a ebaiige of radar fre- 
qiiencv and the resultant shift in clec- 

alcrt the radar operator to the jammer’s 
prcscncc- 

Against jammers which seek to mimic 
a radar, other electronic countcr-coun- 
tcrmcasurcs techniques ran be cm- 
ploved. For example, the radar may 
switch to a different pnlsc Icngtlr 
(rr rC|x:tition rate, or cm|jlov a con- 
tinuously changing pulse rci>ctitiou 
rate. There arc other, more sophisti- 
cated techniques which can be used to 
give a radar |3ulsc its own special iden- 
tification, making it more difficult for 
electronic countcrmca.sures to mimic the 
radar 100% of the time. 

Quick Reactions 

Successful electronic countcrmcasiircs 
and electronic couiitcr-countcrnicasiircs 
depend hcavMv iqinn good teconnais- 
s,mcc of cnem'v electronic facilities and 
quick reaction capabilitv in developing 
equipment to denv the encmv effective 
use of his facilities. 

Quick reaction W]xibilitv is pnrficu- 
larlv important in time of war. Dur- 
mg W'orld \''ar II. the British were 
somctinics able to tlcvclo)3 new elec- 
tronic cmintcrmcasiircs equi)nncnt ,nid 
pulpit into operational use vvithin tvvo 

dar put in its appearance. 

Rome .Air Development Center, 
which is rcs]!onsibic for s]>onsoring de- 
velopment of all Air h'orec gronml- 
b.iscd electronic coimtermcasnrcs, niiun- 


Reprint-s Avaihililc 

report on electronic comitcrmejsnrcs will 

at ths^'follovi h.g“rat'^r'"'’ 

110 copies: -tO cents each. 

11 100 copies: 30 cents e-acli- 
Ovet 100 copies: 20 cents each. 
Orders should be addressed to: .\via. 
tion Wwk, Reprint Sccti.vii. 330 West 
^2ml St- New York 36. N. Y. 


tains an in-house ea|3iihilitv for siscedy 
development of electronic ctiimtcnncas- 
iircs equipment and sponsors a similiar 
ea|Xibility with at least one avionics 

Rome .Air Development Center also 
r|x.rates two cleetrimic countermeas- 
ures test sites near Rome for evaluating 
effectiveness of gronnd-based and air- 
honic electronic countermeasures. 
Ranges arc eqnipi>cd with almost every 
lyi>c of radar and communirations 
ct|ui|3mcnt in the past and ptesent mili- 
tarv inventory to test tlicir electronic 
cmintcrmcasiircs vulnerabilits. Radia- 
tion, Inc,. Melbourne. Fla,, also oper- 
ates a small electronic countermeasures 
range under Rome contract, using ra- 
dars modified to operate at frequencies 
known to be used by the Russians. 
Never-Ending Race 

Designing electronic countermeasures 
and electronic cmintcr-countcrmeasures 
is a never-ending race, \\1icii electronic 
cmmtcnncasnrcs designers come up 
vvitli new techniques to jam or confuse 
existing U. S. radars, radar designers 
arc pressed to develop techniques for 
countering the new tocliniqnc. 

Ill one sense the airborne counter- 
measures designer lias an easier task than 
tliosc designing ground-based electronic 
coiiiitcrmcasnrcs because peacetime re- 
connaissance |3tnvidcs the former witli 
considerable infomiatinn about tlie en- 
emy ground-based radar 'radio he must 
counter. Tlie grmmd-hascd electronic 
countermeasures designer must work 
with far less information on the tsTrC of 
airljorne radar 'radio that may he used 
against him. 

On tlie otlicr hand, designers of air- 
lionic countermeasures equipment are 
restricted by the familiar limitations on 
si/c. wciglit. |3civvcr consumption and 
complexity. The ground-based radar/ 
radio designer can employ coiisidcrablv 
more Mijsliistication in liis anti-jamming 
cirenitrv and can use tlie buitc strength 
n|3|3roacli of tremendnns power. 

Neither designer has a bed of roses. 
Development of sophisticated counter- 
measures equipment requires a detailed 
understanding of the oi>eration of the 
equipment to be jammed in order to 
probe for and take advantage of vveak- 
iicssc.s inherent in the equipment de- 
sign, 

.A Ivricf four vents ago. relatively little 
money was available for electronic coun- 
termeasures development and there 
were cnin]Siir.itivcly few companies in 
the business. Today electronic coiintcr- 
iiirasiires is eomparativclv big business, 
with niilitarv procurement cstiniiitcd at 
about S-100 million annually and vvitli 
at least 30 companies active in the field. 

Ilic current em|3liasis on missiles, 
many of them guided bv clcctromag- 
iicfic r.idiation. suggests there will be 
growing empbasis on countermeasures. 



AVIATION WEEK, 


25, 1937 


109 





MINIMIZES HEAT LOSS IN 
JET ENGINE STARTING 

additional jacket prolongs service life 

From upstream to downstream end. this tested-and-|>roven 
Quaker hoac holds tlie heat. In fact, temjieratures of from 
— 80 F. to 450 F. hold no terrors for this toughie. 

Neither does pressure- This hose has delivered 125 lbs. per 
minute of 425 F. air for 200 hours at 65 psi pressure. The 
schedule called for three hours on operation and one hour otf. 

This light and flexible hose comprises two sUicone rubber layers 
covered by a synthetic fiber jacket. An extra outer jacket of 
corrugated rubber protects it against wear and abrasion. Lengths 
ore continuous up to 50'. Couplings can be regular expansion 
and shank hose. 

H. K. Porter Compony, Inc., Philodelphio 24. pA. 

H. K.Porter Compaxv, live. 

QUAKER RUBBER QIN/ISIQN 


English Eleelric Co. 
Aims for Reliability 

London-One and a h.ilf million dol- 
lar research and development faciiits 
claimed to be the largest in Furtipe to 
concentrate on aircraft electrical equip- 
ment has been opened by the English 
Electric Co., Ltd- 

Tlie company is to eonccntratcon a.c, 
equipment. One of the main objects of 
the development program is to improve 
the performance and reliability of clec- 
tiie.il equipment in high speed aircraft. 
The main problems arc tliosc arising 
at high altitudes from low luimidity, 
high ambient temperatures and the 
reduced dielectric properties of ait at 
low pressures. 

One of the most uigent problems is 
brush wear. The coinpam is cimcentrat- 
iiig on a btnshless alternator utilizing 
rotating rectifiers, and has made good 
progress. Development of a "statie ' 
control gear is .mother major item in 
the company’s effort to eliminate the 
norst MHirecs of unrcUabilih', Hut a 
great portion of the company’s effort is 
directed at imjsrovemcnt of details and 
tlie application of ,i whole new f.imih 
of organic and other non-nictallic in- 
sulation, Uibrication and molding ma- 
terials. "Silicones arc not the answer to 
everything.’’ said Chief Engineer K. 
Rivett to Aviation- \\Ti;k. "In tact, 
they have not lised up to expectations.’’ 
Laminates developed for tape and 
sheeting requirements up to 200C favor 
the use of cither sjnthetic mica or as- 
bestos with glass doth. 'I'crylcnc is used 
extensively at the lower temperature 

Among the latest molding materials 
arc the epoxv resins filled with quart/ 
filler. 

Recent potted componcut develop- 
ments include a.c. motors of onlv 1-in. 
diameter incorporating ehemicjlh 
etched laminations, intcrpolc windings 
for 500 amp. generators and Ir.ins- 

Englisli Electric is the only company 
offering a constant frequency generating 
system for niiilti-eiigined aircraft in 
which alternators arc connected in 
parallel, and arc wired and governed to 
share the load autoinaticallv. The com- 
pany makes the Sinidstnind lljdrome- 
fhaiiical eimstant speed drive under li- 
cense for this purpose. The first aircraft 
to be fitted with the system in Brtiain 
was tlie \'ulc3ii and it is now scheduled 
for all the \'-b(mibcrs. ’I’lic weigiit sav- 
ing in the Vulcan over its original d.c. 
.qiiipincnt amounts to around 400 lb. 
and a reduction in the cooling drag 
pc'ii.iih imposed on the machine bv 
d.c. equipment means another 700 Ih. 
for the pavload, 

'I’hc equipment is largeli conven- 
tional and includes batteries of dynamo- 
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meters able to simnlalc eimiptcte air- 
craft electrical systems under load, high 
altitude chambers simulating condilions 
•it 90.000 ft. and capable of accomnio- 
cL'-ting complete electrical systems un- 
der load, search and endurance vibra- 
tion testing cc|uipmciit. a G-whec! and 

rigs. 

Expansions. Changes 
In Avionics Industry 

Electronic Spcciaitv- Co.. Lo.s .\n- 
gclcs. has putcliascd tlic Cado Division 
<,f rClccfroination, Inc., which will be- 
come part of the fonnet's Radiating 
Systems Division. New acquisition 
produces subminiature coaxial switches 
and lobing switches, expanding Elec- 
Ironic Spcciaitv ’.s own line of Rl' com- 
ponents. 

(7tlicr recently announced changes, 
expansions in the avionics iiidustiv in- 

• tfltradyne, Iiic-, .Mhiiqiierquc, N. M„ 
has purchased products and plivsical 
assets of Quantum Klectronics, lire., 
also of Albuquerque. New ucouisilion. 
which becomes a division of ultr.idync, 
manufactures power supplies, transistor 
analyzers. ’F. E. Lominasson. president 
and treasurer of Qiiantiini Elcefronics. 
will continue to head its o[3Crations- 


• General Mills has formed a N'uelcir 
K(|uipinent Department as part of 
coinpaov's Mechanical Division, to de- 
velop and |!todiicc remote control 
handlini equipment for use in nuclear 
laboratories and reactors. 

• Jefferson Electric Co., Cliicago, maker 
of transformers, will purchase Elec- 
tronic Ptoducf.s Cotp., Santa Barbara, 
Calif., which produces enstoni electric 
cables and us ionic assemblies, jitoviding 
stockholders approsc. Purchase price is 
approximately S650.000. Entire man- 
.igcmcnt staff of Electronic Products 
Corp. will be retained. 

I '0~(ftl~inr^ I 

FILTER CENTER + 

' cMm; ■* 

► Qiiadni[>ic Diversity Scatter— l.oiig- 
range single sideband tropospheric scat- 
ter svsteiii which General Electric is 
Imikiiiig for Air b’orce use in the .\rctic 
will employ "quadruple diversity" to 
minimize fading. Fwo huge antennas, 
150 ft. high by 120 ft. wide, will be 
cniploscd at each teniiinus and each will 
he fed l)OtU horizontally and vertically 
pnlari/cd signals simultancoiisly. New 
.system, expected to have a single-hop 
range of TOO niiles, was developed by 
Lincoln Laboratorv-. W'orking nioek-np 
of the system, suitable for simplex ni>cr- 


atiun. will undergo test earlv next ve-ar 
between Boston and W’iiiston-Salcm, 
N, C. 

► New USAE Coiiiiminications Center 
— First of five new high-speed tcictvpc 
ccntcra, capable of handling three times 
as niaiiv messages with less than half the 
personnel formerly required, has gone 
into service at .\ndrcws -AEB near 
W'asliingtoii. D. C. System was rlc- 
signed. installed and leased to ,\ir Force 
by ^\’cstc^l Union- Otlier font centers, 
located at UTight-Patterson .AEB at 
Davtoii. Robins -\EB at Macon. Ca.. 
McClellan AFB at Sacramento. Calif 
,md Carswell AEB at b’t. W'ortli are 
slated to be completed by end of next 
vear. Tire new high-speed svstem will 
then link more than 200 USAE ter- 
minal communication points through- 

►Eor the Record-Automatic 35 mm. 
cameras that )>hofograph traffic control 
ladar scope with every new sweep of 
the antenna, siinultaneously plioto- 
gra|vhing a clock to show exact time of 
each sliot, arc being installed experi- 
mentally on Civil .Aeronautics .Admin- 
istration radars in New York, Chicago, 
Washington and Norfolk for assistance 
ill evaluating air traffic control radar 
beacon svstem. The cameras arc pro- 
duced by Gordon Enterprises, North 
[lollyvvond. Calif. 


"We Go to Bat lor Better Aircraft Maintenance" 


There's nothing more important 
to flight safety than good main- 
tenance. 

As the nation's largest supplier 
of aviation parts and accessories, 
Air Associates handles only the 
finest, fully-tested products. Our 
prompt deliveries ... complete 
stocks . . . and prices made possi- 
ble by volume purchasing have 
earned us the reputation of de- 
pendability in both service and 
quality. 
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New Airborne capacitors and filters are 


smaller lighter ... 

aid miniaturization of eiectronic devices 



/ / # 
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ENGINEER OPPORTUNITIES AT RAYTHEON 




out of Jack & Heintz... 
a new aircraft motor concept: 


CUSTOMEERING 

A great new line of a-c motors 
engineered with interchangeabie parts 
allows customizing for design freedom, 
eliminates many "special motor" headaches! 


Out of chaos comes order — a new concept of aircraft motor design that 
promises to reduce radically the need for specially designed motors ... to 
speed delivery , , . to simplify servicing ... to cut special parts inventory. 

Jack & Heintz has established a line of more than 40 motors in SAE 
Frames IV, V and VI with substantial sauings in size and weight. Basic 
designs cover a range of through 25 horsepower. Although designed 
to standard, the J&H motors can be applied well beyond the 35,000-ft 
-lO'C limits quoted in standards. 

Within each frame size, the following parts are interchangeable: 
laminations, mounting flanges, bearings, bearing supports, fans and 
terminals. This interchangeability makes it possible, literally, to take 
components from a shelf and construct any motor within a certain 
frame size ... in effect, it permits “customeering" of motors to a wide 
range of envelope and performance requirements. 

Why accept "ball park” answers to your motor problems? By using 
J&H charted data, you can arrive immediately at finite answers to the 
physical characteristics of the motor that will do the job! 

Write us for additional information on J&H's new "customeered” 
motor service. Discover how it works and how it can save you time and 
money! Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 
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EMPLOYMENT OPPORTUNITIES 





BIG JOB 
AHEAD FOR 
AIRCRAFT 
ENGINEERS 


Currently, Rohr is cooling up foc 
the production of power 
packages for Amccica's great jet 
airliners of (he future such as 
the Boeing 707, Convair 880 and 
Lockheed Electra Propjet. 

The tremendous field of power 
packages at Rohr assures the 
experienced design and stress 
engineer quick recognition and 
career permanency through very 
long-range commercial and 
military programs. 

If you are an aircraft engineer 
experienced in the fields of design 

challenging job for you right now. 
Write us at Rohr today. 

Forward resume to J. L. Hobei, 
Industrial Relations Manager, 
Rohr Aircraft Corporation, 

Chula Vista, California. Dept.46 
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Searchlight Sectii 


FOR LEASE CESSNA 310 


FOR SALE 

EXECUTIVE 

AIRCRAFT 

SUPER 680 
AERO COMMANDER 
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15 SECONDS AT 9000° F 


Aerodynamic tests of hypersonic veliicles are most te.ilistically performed 
when air at very liigh temperatures is used as the rest gas. At C.A.L., it 
has been established iliac these requited tcmperanires can be achieved in 
shock tunnels even though the test period is on the order of milliseconds. 

Working under a research program sponsored by the Air Force Office 
of Scientific Research, CA.L. is now developing a new test des’ice in 
which air temperatures up to 9000'F, and speeds up to 10,000 mph can 
be achieved without the penalty of a short testing time. In fact, test times 
of as long as 15 seconds ate anticipated. With this new device, the ware 
SHperhemer, it will be possible to examine materials, structures, and 
aerodynamic problems at extreme temperatures and speeds for a time 
period that is literally thousands of times longer than ever before 
feasible in a shock tunnel. 

We are continually seeking capable aeronautical engineers who want 
to do significant research work. Our diverse program allows the engineer 
who joins C.A.L. great ficedom in selecting the type of research work 
most suited to his interests and background. We invite you to investigate 
the opportunities in research available at C.A.L. for the professional 
man. Write today — your inquiry will receive prompt and confidential 
attention. 
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SOLVES RELAY ENVIRONMENTAL PROBLEMS 


Unique Balanced-Armature Relays meet all requirements of the most exacting operating 
environments — shock, acceleration, vibration and high temperatures. 


In the Leach Balanced-Armature Relay, shock and vibration forces 
cannot move the relay armature. This eliminates faulty operation of 
contacts during extreme vibration and acceleration. 


These Leach Relays meet or exceed requirements of MIL-R-5757, 
MIL-R-6106, MIL-E-5272. Typical ratings include; vibration, 20 G's to 
500 cps (higher ratings available); shock and acceleration, more than 
50 G’s; temperature, -50° to -hl25'’C; life, 50,000 continuous 
operations minimum at rated load; available 28 vac, 115 vac, 400 
cps operation. At right is Leach 9226, 1,49 x 1,49 x 1.68 inches. 



Leach has gained a unique reputation for creating reliable relays, custom-tailored to solve 
specific circuitry problems. Write for your copy of the Leach Balanced-Armature Relay Catalog. 
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In close support of the ever-increasing perform 
ance and reliability demands of advanced 
missile and airframe weapon systems, Servo- 
mechanisms, Inc. Components Group is design- 
ing and producing an expanding line of products. 
Typifying these advanced precision components 
are Servo Motors, Tachometer Generators, Servo 
Amplifiers, Poiver Supplies, Modulators, Trans- 
ducers, Potentiometers, Mechanical Develop- 
ment Apparatus, Miniature High Performance 
Transformers, Magnetic Amplifiers, Filters, 
Networks, Ice Detectors, and other related 
products. 

Advanced research projects investigating new 
materials for ultra-high temperature compo- 
nents as well as new miniaturization techniques 
are currently under way. The results, to date, 
hold great promise for the future. 

Detailed knowledge of system requirements 
plus technological excellence, result in high per- 
forming and reliable components which assure 
system satisfaction. SMI’s expanding Compo- 
nents Group will welcome your inquiries. For 
further data and catalogs write to: General 
Manager, 



COMPONENTS GROUP 

12500 Aviation Boulevard • Hawthorne, California 

MECHATROL DIVISION, 625 Main Street, Westbury, L. 1.. New York 

MAGNETICS DIVISION, 1000 West El Segundo Boulevard, Hawthorne, 
California 

VACUUM FILM PRODUCTS DIVISION^ 316 Washington Street. 

El Segundo, California 





